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Series Preface 


For over 100 years, the frozen section has been utilized as a tool 
for the rapid diagnosis of specimens while a patient is undergoing 
surgery, usually under general anesthesia, as a basis for making 
immediate treatment decisions. Frozen section diagnosis is often 
а challenge for the pathologist who must render a diagnosis that 
has crucial import for the patient in a minimal amount of time 
In addition to the need for rapid recall of differential diagnoses, 
there are many pitfalls and artifacts that add to the risk of frozen 
section diagnosis that are not present with permanent sections of 
fully processed tissues that can be examined in a more leisurely 
fashion. Despite the century-long utilization of frozen sections, 
most standard pathology textbooks, both general and subspecialty, 
largely ignore the topic of frozen sections. Few textbooks have 
ever focused exclusively on frozen section diagnosis and those 
textbooks that have done so are now out-of-date and have limited 


illustrations, 

‘The Frozen Section Library series is meant to provide conven- 
ient, user-friendly handbooks for each organ system to expedite 
use in the rushed frozen section situation. These books are small 
and lightweight, copiously colorillustrated with images of actual 
frozen sections, highlighting pitfalls, artifacts, and differential 
diagnosis. The advantages of a series of organ-specific handbooks, 
in addition to the ease-of-use and manageable size, are that (1) а 
series allows more comprehensive coverage of more diagnoses, 
both common and rare, than a single volume that tries to high- 
light a limited number of diagnoses for each organ and (2) a series 
allows more detailed insight by permitting experienced authorities 
to emphasize the peculiarities of frozen section for each organ 
system, 

As а handbook for practicing pathologists, these books will 
be indispensable aids to diagnosis and avoiding dangers in опе 
of the most challenging situations that pathologists encounter. 
Rapid consideration of dilferential diagnoses and how to avoid 
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traps caused by frozen section artifacts are emphasized in these 
handbooks. A series of concise, easy-to-use, well-illustrated hand- 
books alleviates the often frustrating and time-consuming, some- 
times futile, process of searching through bulky textbooks that 
are unlikely to illustrate or discuss pathologic diagnoses from 
the perspective of frozen sections in the first place. Tables and 
charts will provide guidance for differential diagnosis of various 
histologic patterns. Touch preparations, which are used for some 
organs such as central nervous system or thyroid more often than 
others, are appropriately emphasized and illustrated according to 
the need for each specific organ. 

This series is meant to benefit practicing surgical pathologists, 
both community and academic, and to pathology residents and 
fellows; and also to provide valuable perspectives to surgeons, 
surgery residents, and fellows who must rely on frozen section 
diagnosis by their pathologists. Most of all, we hope that this series 
contributes to the improved care of patients who rely on the frozen 
section to help guide their treatment. 


Philip T. Cagle, MD 
Series Editor 


Preface 


Intraoperative pathology consultation remains one of the most 
challenging and demanding areas in the practice of diagnostic 
pathology. The need for making an accurate diagnosis under the 
constraint of time limitation, suboptimal tissue preparation, and 
incomplete clinical information, is a well -recognized problem. Yet 
the literature in this area is limited and the practice of intraopera- 
tive pathology consultation is thus influenced by variable factors 
including personal preference, training background, and institu- 
tional tradition for both surgeons and pathologists. 

This monograph, Frozen Section Library: Genitourinary Tract, 
is a volume in the Frozen Section Library Series. Its content reflects 
personal experience supplemented by the available pertinent 
literature. It aims at providing a practical and succinct but com- 
prehensive guideline for for the handling of the genitourinary 
tract specimens including the kidney, ureter, urethra, penis, blad- 
der, prostate, and testis submitted for intraoperative pathology 
consultation and the interpretation of the morphologic findings. 
Whenever possible, morphologic “pearls” or clinical vignettes, 
which may facilitate a correct diagnosis and at the same time help 
avoid interpretational pitfalls, are provided. The clinical context of 
the intraoperative pathology consultation, including its reasons, 
clinical information necessary for interpretation, different surgical 
techniques pertinent to the submitted tissue specimens, and the 
expectations from the consulting surgeons, are also emphasized. 
These considerations should facilitate effective intraoperative 
communication with the surgical team. 

The monograph includes five chapters (kidney, bladder, 
penis, prostate, and testis). Each chapter first lists the most 
common reasons for intraoperative pathology consultation, fol- 
lowed by discussion on the clinical setting, specimen handling, 
and interpretation for each of these reasons. 

We hope that the monograph fulfills a need for a practi- 
cal guideline for intraoperative pathology consultation of the 
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genitourinary specimens. We also hope it facilitates accurate 
diagnosis and effective communications with the clinical col- 
leagues, who trust us with the task of guiding their surgical 
hands. 


Houston, TX Luan D. Truong 
Steven S. Shen 
Jae Y. Ro 
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Chapter I 
Kidney 


Luan D. Truong Jae Y. Ro, Richard A. Goldfarb, 
and Steven 5, Shen 


REASONS FOR INTRAOPERATIVE 
PATHOLOGY CONSULTATION 

Intraoperative pathology consultation (IPC) for kidney lesions is 
relatively infrequent. However, it has a definite role in the surgical 
management of these lesions.” Gross and frozen section (FS) con- 
sultations were requested in 10.8% and 12.2%, respectively, for 6,907 
radical nephrectomy specimens; whereas the percentages were 11.2% 
and 53.8%, respectively, for 600 partial nephrectomy specimens? The 
possible reasons for intraoperative pathology consultation are listed 
їп Table 1.1. The indications for IPC are not well defined and prob- 
ably reflect personal preference, institutional tradition, and the types 
of hospitals? 


GROSS CONSULTATION 


Clinical Background 
Request from the surgeon to confirm the presence of a renal tumor 
is the most frequent type of gross consultation? Most renal tumors 
are clinically assumed to be renal cell carcinoma (RCC) and are 
treated by radical nephrectomy, a decision mainly derived from 
clinical and imaging findings rather than from a tissue diagnosis. 
Usually only gross consultation is requested to confirm the lesion 
in the radical nephrectomy specimen. FS diagnosis of the tumor 
is usually not needed since it does not alter the type of surgical 
treatment. Gross consultation is also often requested for a pre- 
dominantly hilar tumor to see whether it is urothelial carcinoma, 
for which the surgical treatment is different from RCC (see also 
Urothelial Carcinoma below), 
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Tante 1.1 Reasons for intraoperative consultation for 325 consecutive 
renal specimens (materials from the Methodist Hospital and VA Medical 
Center, Houston, Texas). 


Gross consultation 62% 
Gross identification of renal or pelvic mass in the 62% 
nephrectomy specimens 
Frozen section consultation E 
Definitive diagnosis for a renal mass E 
Diagnosis of a solid renal mass in unusual clinical or 7% 
radiological settings 
Clinically suspected urothelial carcinoma and ureteral E 
surgical margin. 
Diagnosis of a cystic renal mass 5% 
Surgical margin and diagnosis for tumors removed by 8% 
partial nephrectomy 
Diagnosis of multiple renal masses 2% 
Diagnosis of extrarenal masses or enlarged lymph nodes E 


during nephrectomy 
Check for glomeruli in medical renal biopsies. 1% 
Status of kidneys donated for transplantation. э% 


Specimen Handling 

The submitted specimen is usually radical nephrectomy specimen. 
This specimen usually includes kidney, perirenal adipose tissue, 
Gerota fascia, renal pelvis, and а portion of ureter of variable. 
length. Adrenal gland may or may not be included. We recommend. 
the following way to handle a radical nephrectomy specimen. 
The intact specimen should be initially inspected for the blood 
vessels (usually marked with a tie or a metal clip by surgeons 
in the operating room) at the renal sinus for possible tumor 
thrombus, followed by identification of an usually short 
segment of ureter included in the specimen, which should 
be probed up to the pyelocalyceal system. The specimen is then 
bivalved through the renal pelvis guided by the ureteral probe for 
an accurate exposing of the renal sinus with the pyelocalyceal 
system, the renal parenchyma and the cut surface of the tumor. For 
an eccentric lesion, the original cut may not suffice, but additional 
cuts parallel to the original or perpendicular to the original 
sections should provide gross details. Peeling off the perinephric 
fat or bivalving the kidney from the perinephric side should 
be avoided since the relationship of the tumor and adjacent 
structures and perirenal fat invasion by the tumor may be 
distorted and cannot be accurately evaluated. 
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Interpretation. 
The above approach often clearly reveals the renal lesion with 
its cut surface as well as its relationship to the adjacent renal 
parenchyma, renal pelvis, renal sinus, and perirenal soft tissue 
As а general rule, the location of the tumor, its gross appear- 
ance, and its tinctorial characteristics can often suggest the 
histological type, even without FS (Table 1.2). The epicenter of 
the tumor is particularly helpful for the differential diagnoses 
of tumors that involve predominantly the renal medulla/renal 
pyelocalyceal area. Tumors in this area raise the question of 
collecting duct carcinoma and high-grade urothelial carcinoma 
involving the renal medullary parenchyma. Not uncommonly, 
large tumors in this area may extend into the soft tissue in the 
renal sinus, and may involve the renal hilar vessels. The rela- 
tionship of the tumor to the pyelocalyceal wall should be noted. 
Low-grade urothelial carcinomas typically appear as shaggy 
thickening of pelvic wall with protrusion of the tumor into the 
pelvic lumen (Fig. 1.1) 

Gross observation to evaluate all the surgical margins (soft tis- 
sue, vascular, and ureteral) for tumor involvement should be done 
first, Submission of tissue for FS evaluation for these margins will 
vary depending on the opinion of the surgeon or the pathologist. It 
is usually not requested since involvement of these margins is very 
rare and in such case, the margin involvement is usually obvious 
intraoperatively as well as grossly. 

If RCC is confirmed microscopically, additional surgery is usu- 
ally not performed. However, if urothelial carcinoma is diagnosed, 
resection of the rest of the ureter with a cuff of bladder wall (neph- 
rourerectomy) will be performed, and the surgeon may request FS 
for the distal surgical margin of this specimen (see below) 


FROZEN SECTION TO ESTABLISH A DEFINITIVE DIAGNOSIS 
OF A RENAL MASS 


Clinical Background 
Most large and centrally located solid renal tumors are assumed. 
i0 be RCC and are treated by radical nephrectomy, usually 
followed by a gross consultation.’ FS is, however, some- 
times requested for the following reasons: (1) To confirm the 
surgeon's clinical impression and provide the surgeon with 
additional information about the nature of the tumor for an 
informative discussion with the patients family immediately 
after surgery; (2) To facilitate the decision on nodal dissection. 


Туш 1.2 Differential diagnosis of histological types of renal cell. 


Gross features 


Frozen section features 


Clear cell 


Papillary 


Chromophobe 


Well circumscribed with pseudocapsule; 
protruding from the renal cortex; variegated 
cut surface (solid, cystic, myxoid, 
hemorrhagic); bright yellow areas 
corresponding to the clear tumor cells; 
White tan areas corresponding to granular 
tumor cells 

Well circumscribed with a fibrous capsule; 
usually confined to the kidney parenchyma; 
more often multifocal than other types; 
variegated cut surface, yellow (due to 
abundant macrophages within tumor), 
gray-tan, brown; often cystic/hemorrhagic 


Well circumscribed: solid homogeneous tan 
to brown cut surface; focal hemorrhage or 
necrosis, or central scar in few eases 


Cells with clear cytoplasm, low nuclear grade, 
well-defined cell membrane, forming sheets, nests, 
tubules, acini, ill-defined papillary fronds, and cysts 
containing red blood cells or eosinophilic fluid, 
separated by thin-walled blood vessels. Sometimes 
admixed with cells with granular eosinophilic 
cytoplasm and higher nuclear grade 

Type I: Papillary and tubular structures lined by. 
cells with rather scant, partially clear or granular 
cytoplasm, and low-grade nuclei; macrophages often 
Within the papillary cores Type 2: Predominantly 
papillary structures lined by cells with more 
abundant eosinophilic cytoplasm, and higher nuclear 
grade, large nucleoli, without abundant macrophages 
in the papillary cores 

Three cell types: cells with abundant finely 
reticulated cytoplasm; cells with less abundant 
granular eosinophilic eytoplasm, with or without 


perinuclear halo; all with well-defined cell membrane; 


often low nuclear grade, irregular nuclear contour, 
and binucleation; forming solid or trabecular growth 
separated by thick-walled blood vessels 

(vs thin-walled blood vessels in clear cell RCC) 


v 
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Collecting duct 


Sarcomatoid 


‘Small tumor usually at medulla; larger 
tumor at any location; usually large tumor, 
gray white firm cut surface; indistinct 
border, often widespread invasion (adre- 
irenal fat, renal sinus, renal 


Sarcomatoid changes reflect in focal firm, 
white tan areas, against the background 

of one of the four above RCC types. The 
Whole tumor may appears that way in case 
the sarcomatoid component overgrows and. 
obliterates the parental RCC 


Cells with amphophilic cytoplasm, large highly 
atypical nuclei; prominent nucleoli; forming complex 
tubulopapillary structures, microcysts with intracystic 
papillation; constant desmoplastic stroma; extensive 
infiltration of renal parenchyma; sometimes 
cytoplasmic mucin; sometimes carcinoma in situ in 
collecting duets 

Spindle or rarely round cells, atypical nuclei; different. 
patterns, e.g., fibrosarcomatous, malignant fibrous 
histiocytomatous, undifferentiated; rarely 
heterologous sarcomatous components; often 
associated with the parental RCC 


S Nap 
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Ficune 1.1 Gross appearance of RCC. (a) Clear cell RCC. Radical п 
tomy specimen bivalved to show ureter, pyelocalyceal system, renal sinus, 


kidney, tumor, perirenal adipose tissue, and fascia of Gerota (arrows); this 


fascia encases the specimen but is not grossly apparent due to its thinness. 


The tumor shows brightly yellow areas, with focal hemorrhagic, cystic 
or myxoid changes. (b) Sarcomatoid RCC [white tan areas (Sar)] arising 
from a clear cell RCC (CI). (e) Papillary RCC, type 1 (partial nephrectomy): 
neous tan cut surface. (d) Papillary RCC, type 2: 
Encapsulated tumor with yellowish solid areas and cystic changes, 


Circumscribed solid homog 


Some features of the primary RCC (high stage, high nuclear 
grade, large size, a sarcomatoid component, and histological 
tumor necrosis) may indicate a higher chance of nodal metastasis 
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FS may be requested in this context’; and (3) To establish 
a definite diagnosis for a solid renal mass with clinical or 
imaging features that are unusual for RCC. In the latter situ- 
ation, lesions other than RCC are not infrequent and, in our 
experience, may include malakoplakia, xanthogranulomatous 
pyelonephritis (XGP), renal lymphoma, metastatic tumor, angi- 
omyolipoma (AML), large renal medullary fibroma, leiomyoma, 
perirenal mesothelial cyst, subcapsular hematoma, adrenal 
cortical carcinoma extending to kidney, or mixed epithelial and 
stromal tumor of the kidney’; (4) To confirm the diagnosis of 
renal pelvic urothelial carcinoma, for which excision of the rest 
of the ureter is indicated (see below); (5) To establish a defini- 
tive diagnosis of a renal mass, which may dictate the choice 
among conservative treatment, partial nephrectomy, or radical 
nephrectomy’; and (6) To confirm the involvement of the surgical 
margins (which is exceptional). 


‘Specimen Handling 
The handling is similar to those submitted for gross consultation 
(see above). After the cut surface of the lesion is examined, areas 
of different gross appearance should be sampled for FS. Attention 
should be paid to avoid necrotic or hemorrhagic area when choos- 
ing tissue for FS. 


Interpretation 
Discussed below are selected differential diagnostic problems 
derived from our experience or literature. 


The Diagnosis of RCC and Its Histological Subtypes 
The 2004 WHO classification recognizes five major types of RCC: 
clear cell, papillary, chromophobe, collecting duct, and unclassified 
ЕСС. Sarcomatoid RCC is not considered a specific histological 
type and is regarded as a dedifferentiated element of one of these 
above types, since the sarcomatoid component can be seen in all 
the above recognizable histological types of RCC.* Each of these 
types of RCC has characteristic features that enable an accurate 
diagnosis by gross examination alone or combined with FS (Table 
12 and Figs. 1.1-1.10). Since RCC displays a broad morphological 
spectrum and there are unclassified RCCs as well as hybrid tumors 
(two or more recognizable cell types), its histological classification 
on FS diagnosis may not be possible in some cases. Deferment 
on histological typing in these cases is appropriate and does not 
impact patient care. Histological typing of RCC is usually not a 
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Ficumt: 12 Clear cell RCC, high nuclear grade. Typical tumor cells with 
abundant granular, clear, or mixed cytoplasm, and large nuclei. Stromal 
vascularity may not be obvious. 


FicuRe 1.3 Clear cell RCC, low nuclear grade, Tumor cells with small hyper- 
chromatic nuclei, abundant clear cytoplasm, and well-defined cell border. 
Prominent stromal vascularity (arrows) is characteristic 
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Ficure 1.4 Clear cell RCC, low grade. (a) The tumor may be composed 
mostly of areas with abundant thin-walled blood vessels with prominent 
endothelial cells (solid arrows). Isolated tumor cells may be present (open 
arrows) but are not obvious in FS. This type of stroma strongly suggests 
the diagnosis of clear cell RCC. (b) The corresponding permanent section 
shows isolated tumor cells with clear cytoplasm. 


Ficure 1.5 Clear cell RCC, low grade. FS (а) and touch prep (b). Fixation 
їп formalin, rather than alcohol, and longer staining with hematoxylin 
enhance the cell membrane and the clear appearance of the cytoplasm. 
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Ficure 1.6 Clear cell RCC, low grade. In touch prep, the tumor cells may 
appear as bare hyperchromatic nuclei with artifactual loss of the clear cyto- 
plasm. This artifact, which is quite frequent for the cystic variant, is charac- 
teristic for low-grade clear cell RCC and should suggest the diagnosis, 


Ficure 1.7 Papillary RCC, type 1. The tumor is encapsulated. In spite of the 
пате, it can be composed mostly of tubules, as seen here. The tumor cells 
typically display low nuclear atypia, and scant cytoplasm. 


Еш 1.8 Mucinous spindle and tubular cell carcinoma. (a) The tumor 
cells display low nuclear grade and scant cytoplasm forming tubules, 
which can simulate papillary RCC, type 1. The stromal mucin is charac- 
teristic, but as shown here, may be inconspicuous in FS. (b) The corre- 
sponding permanent section displays typical features including abundant 
stromal mucin. 


determinant for intraoperative treatment and RCC typing is usu- 
ally not requested by the surgeon, Nevertheless, one should be 
familiar with the gross and FS spectrum of various RCC histo- 
logical types to facilitate their identification and rule out potential 
mimickers, 

The features of RCC histological types in FS reflect their 
morphological spectrum in permanent sections (Table 1.2 
and Figs. 1.1-1.10). FS may create artifacts, leading to diag- 
nostic dilemma. Touch preparation often provides excellent 
cytological features of tumor cells, complementary to FS 
(Figs. 1.1-1.10). 


Differential Diagnoses of Clear Cell RCC, XGP, and Malakoplakia 
Although these entities may show subtle imaging or gross differences 
among them (Table 1.3 and Figs. 1.11 and 1.15), a definitive diagnosis 
usually requires FS. An FS diagnosis depends on recognizing the cell 
type characteristic for each entity. The clear cells in solid areas 
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Fiunt: 1.9 Chromophobe RCC. This field shows all three different cell 
types (reticular, eosinophile with perinuclear halo, and eosinophilic with- 
out perinuclear halo; see also Fig. 1.10) described in chromophobe RCC, 
but one type may dominate in an individual tumor. Tumor encapsulation 
(arrows) and well-defined cell membrane are characteristic. 


Ficure 1.10 Chromophobe RCC. (a) Characteristic features: Three cell 
types [reticular with abundant cytoplasm (open arrows), eosinophilic with. 
perinuclear halo (solid arrows), or without perinuclear halo (square)], well- 
defined cell membrane, and irregular nuclear contour. (b) Several of these 
features are seen in touch prep. 
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Tane 1.3 Clear cell renal cell carcinoma (RCC) vs xanthogranulomatous 
pyelonephritis (ХР) vs renal malakoplakia, 


Gross Microscopic 

RCC Well circumscribed, Clear or clear/eranular 
yellow cut surface with focal — cells in sheets, with little 
hemorrhagic, necrotic or or no intervening 


tion; fibrosis or chronic 


myxomatous degener 
+l- perirenal extension; renal inflammation. Solid 


parenchyma and alveolar, cystic, 
pyelocalyet pseudopapillary growth 
normal patterns; prominent 


anastomosing complex 
vascular stroma 

xc Rarely circumscr Sheets of "xanthoma' 

diffuse and poorly cells with fine vacuolated 
demarcated; yellow and cytoplasm admixed with 
White variegated cut surface fibrosis, chronic, and 
With often fibroinflammatory acute inflammation 
changes; constant extension 

to perirenal or peripelvic soft 

tissue; renal parenchyma 

usually atrophic; frequent. 

distortion of the 

pyelocalyceal system. 

Malakoplakia Similar to XGP Sheets of von 
Hanssemann cells with 
diagnostic Michaelis- 
Guttmann bodies; with 
or without admixed 
fibrosis and chronic and/ 
ог acute inflammation 


of RCC usually appear intact with preserved cell membrane and 
characteristic clear or clear/granular cytoplasm separated by a 
rich vascular network recognizable in FS (Figs. 1.2-1.6). Difficulty 
may be encountered when the delicate cytoplasm of the tumor 
cells disintegrates and results in bare nuclei (Figs. 1, 4 and 1.6); 
this is especially true for low-grade tumor cells from cystic areas. 
Alternatively, during FS, the “clear” cytoplasm of tumor cells may 
display a faint eosinophilia. Fixing the frozen tissue sections in 
formalin for 1 min and routine staining but with longer staining 
with hematoxylin (2 min) can better delineate the cell membrane 
and accentuate the clear cytoplasm (Fig. 1.5) The features of 
clear cells can be also well recognized in touch preparation (Figs. 
15 and 1.6). 
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Fior 1.11 Xonhogranulomatous Pyelonephritis. (a) Brightly yellowish 
partially cystic mass, with perinephric involvement, closely simulating a 
clear cell RCC. (b) Cellular mass lesion with a clear cell area in the right. 


The xanthomatous cells of ХОР, instead of having a clear cyto- 
plasm, typically display abundant and finely vacuolated cytoplasm, 
which can be recognized in FS. They are often associated with 
other inflammatory cells (Figs. 1.12 and 1.13). Spindle cells, poten- 
tially simulating spindle cell tumors, may be a major component 
in organized XGP. Residual macrophages admixed with inflamma- 
tory cells should raise this possibility (Fig. 1.14). Small clusters of 
xanthoma cells are frequent in papillary RCC and should not cause 
diagnostic problem; however, a rare case of papillary RCC may 
have confluent, grossly visible sheets of xanthoma cells, which can 
be misleading on FS." In such a situation, careful evaluation of 
the FS for an epithelial component is necessary. 

The von Hanssemann histiocytes typical for malakoplakia 
may closely simulate RCC cells, especially the granular cells; how- 
ever, many of these cells contain the pathognomonic Michaelis- 
Guttmann bodies. In а few cases of malakoplakia personally 
encountered, the Michaelis-Guttmann bodies, for unknown rea- 
son, are deeply basophilic in FS and much easier to recognize in 
this context than in permanent sections (Figs. 1.15 and 1.16). 


Figure 1.12 Xanthogranulomatous Pyelonephritis. Kanthoma cells with clear/ 
vacuolated/granular cytoplasm, simulating RCC clear cells. Stromal vascu- 
larity, typical for clear cell RCC, is not present. This is a diagnostic clue, 


Figuae 1.13 Xunthogranulomatous pyelonephritis. Aggregated xanthoma 
cells, simulating RCC clear cells. These cells are admixed with inflamma- 
tory cells, a diagnostic clue. 
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Ficun 1.14 Xwuthogranulomatous pyelonephritis. A focal hypercellular 
area with spindle cells, potentially simulating spindle cell tumors, includ- 
ing sarcomatoid RCC. Residual macrophages (arrows) and admixed 
inflammation should raise the possibility of inflammatory lesions including 
organized XGP. 


Oncocytoma and Chromophobe RCC 
These two tumors need to be separated since oncocytoma is 
benign whereas chromophobe RCC is a carcinoma that is often 
low grade but may behave aggressively.!" Intraoperative recog- 
nition of these tumors is irrelevant in case of total nephrectomy, 
but may be important in a partial nephrectomy specimen where 
the margin is critical for a chromophobe carcinoma. FS is needed 
since their gross appearance can be very similar (Fig. 1.17). 
Features that help separate them are listed in Table 1.4. Two 
histological subtypes of chromophobe RCC are recognized, that is 
typical and eosinophilic.” Typical chromophobe ЕСС can often be 
separated from oncocytoma by the features listed in Table 1.4 and 
illustrated in Figs. 1.17-1.20. During FS, the perinuclear halo and/ 
or the well-defined cell membrane typical for chromophobe RCC 
may not be obvious in tissue sections, especially in suboptimal 
preparation. However, these features may be better appreciated 
їп touch preparations (Fig. 1.10). The characteristic growth pat- 
tern of chromophobe RCC, that is closely packed broad sheets of 
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кшк 1.15 Malakoplakia. (a) Renal mass with multinodular brightly 
yellow cut surface and perinephric extension, simulating clear cell RCC. 


able but often abundant eosinophilic cytoplasm (von Hanssernann cells). 
Inflammatory cells are not obvious in this case, but can be pronounced in 
malakoplakia, Prominent stromal vascularity, typical for RCC, is not seen. 


tumor cells and abundant cytoplasm, remains helpful since it is 
maintained in FS and is not seen in oncocytoma (Fig. 1.8). Many 
of the features that are characteristic for typical chromophobe 
RCC and help separate it from oncocytoma are not obvious in the 
eosinophilic variant of chromophobe RCC. Differentiation of this 
variant from oncocytoma remains problematic, even in permanent 
sections." The diagnosis of oncocytic renal neoplasm with defer 
ment to permanent sections is appropriate in this situation. 


Angiomyolipoma 
The utility of FS in the surgical management of angiomyolipoma 
(AML) is well documented." Accurate FS diagnosis of AML is 
important since it is rather frequent and can attain large size, but is 
almost uniformly benign and is being increasingly considered as a 
good candidate for partial nephrectomy. Indeed, the frequency of 
benign renal tumors in partial nephrectomy specimens (up to 34%) 
is higher than that in total nephrectomy specimens (about 10%),!® and 
this increase is chiefly due to AML and oncocytoma. In the context 
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Ficure 1.16 Malakoplakia. Different forms of the diagnostic Michaelis- 
Guttmann bodies, including basophilic bodies without internal structure 
(solid arrows), with lamellar appearance (open arrows) or with calcification 
(square). These bodies are more apparent in FS than in permanent зес- 
tions, probably due to their more basophilia in the FS. 


of laparoscopic partial nephrectomy specimen, if tumor tissue is 
identified at the surgical margin and if it is malignant, immediate 
total nephrectomy is usually considered; however, this procedure 
may not be indicated if the tumor is benign, as in AML." 

Since AML is composed of adipose tissue, smooth muscle, and 
blood vessels in various proportions, it has been confused with 
many other renal tumors during FS." Imaging study сап accu- 
rately identify AML if it is composed mostly of adipose tissue, 
but remains problematic if the other components predominate." 
In our experience, touch preparation of AML may not facilitate the 
diagnosis and may even be misleading since the tumor cell clusters 
closely simulate those of RCC. Note that the three components of 
AML in tissue sections remain essential for diagnosis (Fig. 1.21), 
The adipose tissue component may display severe frozen artifacts 
and appear as variably sized and ragged clear spaces interspersed 
between spindled cells and vessels (Figs. 1.21-1.23). This artifact, 
however, has a diagnostic value since, in our experience, it is regu- 
larly seen and should raise the possibility of AML. One important 


Ficure 1.17 (a) Oncocytomu: Encapsulated mass, with а mahogany brown cut 
surface and a central scar, without necrotic/cystic changes. (b) Chromophobe 
RCC: Similar cut surface as oncocytoma, but more tan with a few areas 
of hemorrhage. (е) Chromophobe RCC: This tumor has more cystic/hemor- 
rhagic changes. These changes are often not seen in oncocytoma, 


clue for a correct diagnosis is abnormal thickened blood vessels 
with radial array of spindled cells around them (Figs. 1.21-1.23). 
This feature, characteristic for AML, is not seen in other renal 
tumors and can be readily appreciated in FS,'* 

AML may be composed predominantly of smooth muscle and 
vascular components, with significant nuclear atypia as noted in 
about 8% of AML or in the recently described epithelioid AML". 
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Tante 1.4 Oncocytoma vs chromophobe renal cell carcinoma (RCC). 


Gross Microscopie 
Oncocytoma. Circumscribed, Acini, tubules, small 
mahogany cut sur cysts, islands of tumor 


face, +/—central sear, cells separated by 
extrarenal extension edematous poorly cel- 


rare, possible small lular stroma, uniformly 
hemorrhage, no obvi- eosinophilic cytoplasm, 
ous necrosis uniform round nuclei, 


сей membrane nor well 
defined, isolated highly 
atypical cells (5% of 


cases) 

Chromophobe RCC, Аз above, but hem- Predominantly sheets 

typical type orhage or necrosis of tumor cells separated 
possible by scant vascularized 


stroma, abundant reticu- 
lated or eosinophilic 
cytoplasm with perin- 
defined 
сей membrane, irregular 
nuclear contour, occ 
sional binueleation 
Chromophobe RCC, As the typical variant Tubules or trabeculae 
eosinophilic type separated by scant vas- 
cularized stroma; smaller 
cells with eosinophilic 
cytoplasm: сей mem- 
brane less well defined. 
and perinuclear halo not. 
as obvious as those of the 


clear halo, wel 


classic type 


This variant of AML can be confused with other renal tumors 
such as high-grade RCC, sarcomatoid RCC, dedifferentiated ret- 
roperitoneal liposarcoma, primary renal sarcomas, inflammatory 
myofibroblastic tumor (inflammatory pseudotumor), or large сей 
lymphoma. A correct FS diagnosis should be achieved by always 
considering AML in the differential diagnoses of an unusual renal 
tumor and by recognizing the characteristic perivascular cell 
array mentioned above (Fig. 1.23). In contrast, sarcomatoid RCC 
is frequently associated with areas typical for other histological 
types of RCC recognized by gross or FS True renal sarcoma is 
very rare and practically is not a consideration. Other spindle cell 
tumors such as leiomyoma, inflammatory myofibroblastic tumor, 


KIDNEY 21 


Ficure 1,18 Oncocyroma. Tumor cells with abundant eosinophilic cyto- 
plasm, round nuclei, inconspicuous cell membrane; forming islands, or 
trabeculae, separated by edematous paucicellular stroma. The tumor cells 
shown in the left side which have less cytoplasm ("oncoblasts") are charac- 
teristic for oncocytoma and may serve as a diagnostic clue. 


Fus 1.19 Oucocytoma with cytological atypia. An area with markedly atypi- 
cal tumor cell nuclei, against a background of otherwise typical oncocytoma 
elsewhere. These focal changes are infrequent (about 5% of oncocytoma), but 
they are characteristic for oncocytoma and may even serve as a diagnostic 
clue. Oncocytoma with these changes remains benign. 
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Fiunt 120 Oncocytomu. (a) Tumor cells with abundant 
cytoplasm, round nuclei, and inconspicuous cell membrane 
cytological features are obvious in touch prep. Poor cohesiveness of tumor 
cells is also characteristic 


Tuus 1.21 Angiomyolipoma. (a) A voluminous tumor with a predomi- 
ment, composed mostly of what appears as adi- 
all brownish area of myoid (My) component 


nantly extrarenal с 
pose tissue, with a 


Ficure 122 Angiomyolipoma. (a) The tumor may be composed almost 
entirely of the myoid component characterized by cells with abundant clear? 
vacuolated/granular cytoplasm, simulating RCC. The vascular component. 
characteristic for angiomyolipoma may be inconspicuous in this variant of 
angiomyolipoma. A diagnostic clue includes clear spaces (arrows), which. 
‘may appear as artifact, but indeed represent lipocytes. This should prompt 
angiomyolipoma as a diagnostic possibility and further FS sampling for 
other diagnostic features. (b) Touch prep is perhaps misleading since the 
 myoid cells closely simulate cells from other renal cell tumor types. 


and solitary fibrous tumor are both exceptional and their spindle 
cell component displays little or no atypia. Mesoblastic nephroma 
or metanephric stromal tumor features prominent spindled cells, 
but these cells are clearly benign and these two tumors are practi- 
cally limited to the first few years of life?! 


= 
Тїк 1.21 (continued) The tumor still respects the boundary of the Gerotas 
fascia (arrows), allowing excision of the tumor along the plane of this fascia, a 
feature not seen in retroperitoneal iposarcoma. (b) Three components may be 
seen: The myoid component (My) appearing as solid areas on lower magnifica- 
tion, the opened thick-walled blood vessels with apparent replacement of the 
adventitia by the myoid cells (arrows), and the lipomatous component which 
appears as artifactual clear spaces (Li). This artifact is, however, typical for 
angiomyolipoma and isa diagnostic clue The presence of all three components. 
is diagnostic for angiomyolipoma, but this may not be seen in every tumor: 
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Ficure 1.23 Myoid-rich angiomyolipoma: This tumor is composed almost 
entirely of ovoid or spindle cells, simulating other renal spindle cell 
tumors, However, the presence of large thick-walled blood vessels without 
adventitia (arrows) is diagnostic for angiomvolipoma. A peculiar increase 
in medial cellularity is also noted. 


AML composed predominantly of adipose tissue may be confused. 
with well-differentiated retroperitoneal liposarcoma; this is 
especially true when AML attains large size and consists of a 
large extrarenal component (Fig. 1.21).° The surgeon tends 
to be aware of the possibility of AML since, even in the above 
context, AML tends to respect the boundary of Gerota fascia, 
allowing the surgeon to excise the tumor along the natural tissue 
plane delineated by this fascia, This is not the case for bulky 
retroperitoneal liposarcoma. A correct FS diagnosis is also aided 
by an awareness of this type of AML, the presence of a constant, 
albeit small, intrarenal component, and microscopic fields of 
vascular/smooth muscle even in areas which grossly look like 
adipose tissue (Fig. 1.24). 

FS can reveal AML tissue in renal vein or in other organs such ах 
spleen, para-aortic lymph nodes, or liver, but these are considered 
multifocal disease rather than metastasis. ^22 
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FicuRt 124 Angiomyolipoma: FS from a grossly “lipomatous” area shows 
numerous “artifactual” clear spaces, which in fact represent adipose tissue. 
In addition, few isolated myoid cells (arrows) are frequently seen in these 
areas and represent a diagnostic clue. 


FROZEN SECTION FOR CLINICALLY SUSPECTED 
UROTHELIAL CARCINOMA AND URETER/BLADDER CUFF 
SURGICAL MARGIN 


Clinical Background 
If a preoperative diagnosis of renal pelvic urothelial carcinoma is 
made, the standard treatment is nephroureterectomy. This type of 
specimen may be submitted for confirmation of tumor grossly and 
FS of the distal surgical margin. 

For a centrally located/hilar tumor in which urothelial carcinoma 
is clinically suspected but not preoperatively diagnosed, nephrectomy 
is usually performed and FS may be requested to confirm the diag- 
nosis. This is important since the diagnosis of urothelial carcinoma 
mandates removal of the rest of the ureter together with a cuff of 
bladder wall to prevent tumor recurrence, FS evaluation of the distal 
surgical margin may also be requested since urothelial carcinoma is 
often multifocal and may involve this margin. 
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Specimen Handling 
For the nephrectomy specimen, the specimen should be bivalved 
as described above. Successful bivalving of the nephrectomy 
specimen through the pyelocalyceal system is very helpful, since 
this often demonstrates in case of urothelial carcinoma that the 
tumor develops from the pyelocalyceal system, with or without 
invasion into the kidney (Fig. 1.25). FS diagnosis of urothelial 
carcinoma is also facilitated by noting that samples taken from 
the portion which invades kidney may not display typical features 
of urothelial carcinoma, but those from the pelvic portion of the 
same tumor often do." (Figs. 1.25-1.28), 

The nephroureterectomy specimen includes kidney, perirenal 
adipose tissue, Gerota fascia, the entire ureter, and a cuff of 
bladder wall. Bivalving the kidney and opening of the ureter 
should be done as for the nephrectomy specimen, FS to determine 
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Ficure 1.25 (а) Urothelial carcinoma: Bivalving the nephrectomy speci- 
men through the pyelocalyceal system shows a tumor mass that Involves 
the pelvic wall and pelvic lumen (arrows), together with a renal component 
(Re). The renal component may simulate other central/hilar renal tumors, 
but the pelvic component is characteristic for urothelial carcinoma and 
supports this diagnosis. (b) Collecting duet RCC: A large central/hilar mass 
with irregular border and multifocal involvement of both perirenal fat 
(solid arrows) and sinus fat (open arrows). 
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Ficune 1.26 Urothelial carcinoma: Typical features, that is, multilayered 
‘atypical urothelial cells forming papillary structures, are seen in the tissue 
taken from the pelvic wall tumor in Fig. 1.25a. 


Ficune 1.27 Urothelial carcinoma: Spindle and cuboidal cells not readily 
diagnostic for urothelial carcinoma in the tissue taken from the renal com- 
ponent of the tumor in Fig. 1.25a, Residual renal tubules are seen (arrows). 
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Ficune 128 Urorhelial carcinoma: In touch prep, the tumor cells typically 
display cuboidal or spindle shape cytoplasm with a “solid” eosinophilic 
appearance. They form papillary structures, small clusters, or isolated cells. 


whether the distal surgical margin is involved by in situ or invasive 
urothelial neoplasm may be requested. The entire bladder cuff 
margin should be submitted. Whether tissue sampling should be 
circumferential (parallel to the surgical resection plan) or radial 
(perpendicular to the surgical resection plan) is probably optional, 
depending on the gross examination of the distal margin. 


1.43. Interpretations 
Urothelial carcinoma must be differentiated from other tumors, 
which may involve renal medulla predominantly or share some his- 
tological features with urothelial carcinoma. They include collecting 
duct RCC} primary renal pelvic. adenocarcinoma, metastatic 
adenocarcinoma 2% and high-grade papillary RCC (Table 1.5) This dif- 
ferential diagnosis can be problematic since urothelial carcinoma 
of renal pelvis is often of high grade (70%) and may display focal 
unusual growth patterns such as undifferentiated, micropapillary, 
spindle cell, clear cell, or gland-like formation (40%). 

Urothelial carcinoma may be confused with either papillary RCC 
or collecting duct RCC since papillary structures may predominate 
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Tante 1.5 Differential diagnoses of renal pelvic urothelial carcinoma. 
Gross Microscopic 

Urothelial Tumor involvement Features of high- or low-grade 

carcinoma of renal pelvic wall urothelial carcinoma; squa- 
and lumen, +/- renal mous or glandular differentia- 
parenchymal exten- — tion possible, but the urothelial 
sion, not encapsulated carcinoma component always 


ircumscribed present. Features of urothelial 
carcinoma usually obvious in 
the pelvic component but less 
o in the renal invasive compo- 
nent; urothelial carcinoma in 
situ may be present. 


Collecting Tan white tumor mass Cells with amphophilie cyto- 

duct RCC predominantly in. plasm, large highly atypical 
renal medulla, usu- nuclei; prominent nucleoli 
ally large tumor, gray — forming complex tubulopapil- 
white firm cut sur lary structures, microcysts with 
face; indistinct border, intracystic papillation; constant. 
often widespread inva- desmoplastic stroma; extensive 
sion (adrenal gland, infiltration of renal paren- 
perirenal fat, renal chyma; sometimes cytoplasmic 
sinus, renal pelvis) mucin; sometimes carcinoma 


in situ in collecting ducts 


Papillary RCC Вей brown tumor Usually low-grade tumor cell 
mass within kidney, nuclei but may be high grade. 
по involvement of Papillary structures with a sin- 
pelvic wall or lumen, gle cell layer (vs multiple lay- 
often Well circum- ers in the papillary structures 


scribed, usually cystic of urothelial carcinoma), less 
with areas of necrosis — often growth pattern including 
and hemorrhage tubular, trabecular, or solid. 
Desmoplastic stroma not pro- 
nounced, Foamy macrophages 
frequent in the papillae of 
rade tumor 


lower 


їп all these three tumor types. Primary renal pelvic adenocarcinoma 
or metastatic adenocarcinoma may closely simulate collecting duct 
RCC, but they are rarely submitted to FS, since the former is excep- 
tional whereas the latter is usually diagnosed by other means such 
as fine needle aspiration, and is not subjected to surgery? Features 
that may facilitate these differential diagnoses are listed in Table 
1.5 and Figs. 1.25-1.28. 
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FROZEN SECTION TO EVALUATE A CYSTIC RENAL MASS 


Clinical Background 
Up to 15% of renal tumor may be predominantly cystic. The 
Bosniak classification (Bosniak Class I-IV) is often used to classify 
renal cystic tumors on imaging. Class I tumors represent a unilocu- 
lar mass with smooth and thin wall; Class IV tumors represent а 
multilocular mass with thick, shaggy wall and solid areas"; and 
Class П or Ш tumors are in between. The Class I tumor is thought 
to be benign and is usually not subjected to surgery. The Class 
I-IV tumors may histologically represent a large variety of 
lesions, including simple cyst with superimposing hemorrhage or 
infection, cystic nephroma, multilocular cystic RCC, and RCC with 
marked cystic changes secondary to necrosis or hemorrhage272* 
The treatment for these lesions is quite different and may depend on 
a specific diagnosis, which is usually not obtainable preoperatively, 
in spite of sophisticated renal imaging techniques or even fine needle 
aspiration.” FS is therefore may be requested before definitive 
treatment, Nevertheless, diagnostic failure of FS (often a false nega- 
tive result) in this context has been often reported, reflecting sampling 
limitation or interpretational difficulty. These considerations limit 
the use of FS in the surgical treatment for cystic renal lesions. 

Sometimes mass lesions develop in a kidney with diffuse cysts. 
The two most common conditions which cause bilateral diffuse 
renal cystic changes are autosomal dominant polycystic kidney and 
acquired evstic kidney, а condition associated with chronic dialysis. 
Symptomatic mass lesion including cyst infection, hematoma, or 
RCC may develop in these kidneys. Since the true nature of these 
masses may not be established by clinical or imaging findings, 
total nephrectomy may be needed and an intraoperative consulta- 
tion may be requested 2930 


Specimen Handling 
For a localized cystic renal mass, the submitted specimen may be 
a wedge biopsy of the cyst wall, the diagnosis of which may dictate 
a conservative approach for a benign lesion or radical resection for 
а malignant one. The entire specimen should be submitted for FS 
and, in case а diagnosis is not achieved, additional tissue should 
be requested. 


Interpretation 
The major differential diagnoses for a localized cystic mass include 
simple cyst, simple cyst with superimposing hemorrhage or infection, 
cystic nephroma, multilocular cystic RCC, RCC with marked cystic 
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changes secondary to necrosis or hemorrhage, and mixed stromal 
and epithelial tumor! Some features helpful for their differentia- 
tion are listed in Table 1.6. This table does not include cystic par- 
tially differentiated nephroblastoma which is also predominantly 
cystic, but is practically limited to the first two years of life 
These cystic lesions usually have distinctive gross features, which 
facilitate the differential diagnoses (Table 1.6 and Figs. 1.29-1.35). 
Some practical caveats pertinent to FS are emphasized. Identifying 
the epithelial cells lining the cyst wall is essential for a correct 
diagnosis. These cells, however, may be necrotic and replaced by 
inflammatory fibrous tissue as often seen in cystic papillary RCC 
(Fig. 1.35). Indeed, necrosis is an important clue for RCC and 
its presence should prompt an attempt to confirm this diagnosis. 
The presence of clear cells lining cyst wall, usually more than one 
layer, and/or clusters of clear cells within septa are required for 
diagnosing multilocular cystic RCC and differentiating it from other 
cystic tumors including cystic nephroma. During tissue preparation, 
these cells may be completely lost or appear only as mildly atypical 
bare nuclei reminiscent of lymphocytes, an artifact probably due 
to their delicate cytoplasm devoid of well-developed organelles or 
cytoskeleton (Figs. 1.31 and 1.32). In these situations, however, the 
highly vascularized and edematous stroma of the cyst wall or the 
septa, characteristic for clear cell RCC, is still present and, in our 
experience, is an important diagnostic clue (Figs. 1.31 and 1,32). The 
diagnostic pitfalls are highlighted by personally encountered cystic 
tumors diagnosed as "benign cyst" in FS since only fibrous wall is 
identified but, on permanent sections, show rare cyst lining cells 
characteristic for either clear or papillary RCC. These considera- 
tions imply a need for careful specimen sampling and for additional 
biopsies for FS if the subtle clues for RCC, as described above, are 
encountered in the initial FS slides (Figs. 1.29d and 1.35). 

In the context of a mass lesion in a kidney with diffuse cystic 
changes, RCC is rare in autosomal dominant polycystic kidney 
and most renal masses in this condition represent intracystic 
hematoma or, less frequently, infection." In contrast, RCC is very 
frequent and usually multifocal in acquired cystic kidney and, in 
about a third of cases, is associated with hemorrhage, which may 
be massive and mask the RCC. Indeed, the presence of renal 
hematoma in the context of acquired cystic kidney should prompt 
a thorough search for RCC. In contrast, large hematoma may be 
"organized" at its periphery and appears as aggregations of atypical 
spindle cells, reminiscent of sarcomatoid RCC. The presence of 
admixed inflammatory cell including macrophages and hemosi- 
derin granules may offer diagnostic clues. 


Tante 1.6 Differential diagnoses of cystic renal tumors. 


Gross Lining epithelium Septal stroma Intraseptal 
epithelium 
Simple cyst with infec- Unilocular, usually in Flat or cuboidal non- No septa. Not applicable 
tion or hemorrhage cortex, hemorrhagi clear cells in single 
cheesy material in cyst layer; focal replace- 
wall or lumen ment of epithelium 
with fibrin, degener- 
ated red blood cells, 
and fibroinflammatory 
tissue but NO necrosis 
Cystic nephroma Single multilocular Flat, cuboidal, or Vascularized Microcysts, 


mass, circumscribed or 
encapsulated, extension 
1o perirenal or peripel- 
vie soft tissue possible, 
smooth and thin wall 
molding to the cyst 
contour without solid 
mass, serous, gelatinous 
ог serosanguinous cyst 
content, NO necrosis 

Multilocular cystic RCC — Virtually identical to 
cystic nephroma 


hobnail cells in si 
layer; rare clear cells. 
(cyst lining cell may be 
focally clear, but this 
finding alone does not. 
indicate renal cell car- 
cinoma) 


Almost always clear 
ls with low nucl 
ade, in singe or mul- 
ple layers; focal loss 

of epithelium frequent 


fibrous tissue of 
variable celllular- 
ity; focal myxoid 
or myoid areas in 


Fibrous and com- 
monly calcified; 
focal myxoid and 
highly vascular- 
ized areas 


complex branch- 


ing tubules 


resembling renal 


tubules 


Focal clusters of 


clear cells si 
to cyst lining 
cells 


йаг 


[3 
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RCC with extensive 


cystic necrosis 


Mixed stromal and 
epithelial renal tumor 


Multilocular. 
(usually clear cell RCC) 
or unilocular (usually 
papillary RCC) cyst due 
to necrosis and hemor- 
rhage, solid tumor areas 
frequent 


Single multilocular 
mass, circumscribed 
but not encapsulated; 
frequent extension to 
peripelvic soft tissue, 
cysts always present but 
With different extent; 
some cases with pro- 
nounced solid areas and 
thick eyst wall 


Cysts filled with hem- 
orthagic and necrotic 
debris, without tumor 
cell lining; eyst with 
mural nodules or 
microscopic clusters of 
clear or papillary RCC 
of variable nuclear 
grades 

Cuboidal cells with 
focal intracystic papil- 
lary projection. 


Thick, shaggy; 
myxoid and highly 
vascularized areas 
admixed with 
dense fibrotic 


Fibrous stroma 
with variable cellu- 
larity, thick-walled 
blood vessels, 
smooth musele 
bundles 


Tumor cells with 
necrosis and 
hemorrhage 


Microcysts, 
complex branch- 
ing, tubules. 
rescmbling renal 
tubules 


зама 


EE 
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Ficure 1.29 Cystic renal neoplasm. (a) Cystic nephroma: A single multi- 
ocular, circumscribed mass composed of locules with smooth thin wall, 
without obvious necrosis or septal nodules, (b) Multilocular cystic clear 
cell RCC: Similar appearance as cystic nephroma. (e). Clear cell RCC, with 
extensive cystic changes: Cysts due to extensive necrosis and hemorrhage 
with multiple septal tumor nodules. (d) Papillary RCC with cystic changes: 
unilocular cystic tumor with necrosis of the wall 


Ficume 1.30 Cystic nephroma: The cyst is lined by cuboidalicolumnar cells 
with intact eosinophilic cytoplasm. The stroma is fibromyxoid and vascu- 
lar. Bundles of smooth muscle cells can be seen in both cystic nephroma 
and mixed stromal and epithelial tumor. 


PARTIAL NEPHRECTOMY SPECIMENS 


Partial nephrectomy for renal tumors becomes more frequent due to 
increased detection of small and asymptomatic renal masses by imag- 
ing and the recently recognized importance of maintaining renal func- 
tion for improving survival in patients with RCC maintaining renal 
function for long term-survival."* The later consideration is especially 
true for elderly patients, whose renal function may already be impaired. 
by frequently associated conditions such as hypertension and diabetes. 
Its indications include (1) conditions where total nephrectomy renders 
the patient anephric. These conditions include solitary kidney, bilat- 
eral synchronous RCC, genetic predisposition to multiple synchronous 
ог sequential tumor as in von Hippel-Lindau (VHL) disease, hereditary 
papillary renal carcinoma syndrome, Birt-Hogg-Dube syndrome, and 
tuberous sclerosis; (2) small RCCs (usually <4 cm) confined to kidney, 
and (3) inflammatory masses or some benign renal tumors such as 
multilocular cystic nephroma, AML, and oncocytoma.'* 

Partial nephrectomy specimen is traditionally submitted for FS 
evaluation of surgical margin since complete tumor resection is 
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Тїш 1.31 Multilocular cystic RCC. (a) A locule lined by fibrous stroma 
with superficial stromal vascularity (solid arrows) that can be recognized 
under low-power view, a characteristic feature, and a diagnostic clue, Most 
of the times, tumor cell lining is not obvious. (b) High-power view of the 
rectangle area in (a). The findings at low magnification should prompt. 
careful examination and, in rare situation, inconspicuous tumor cells 
detached from the underlying wall can be found (open arrows). Touch 
prep usually yield a few bare small hyperchromatic nuclei, a characteristi 
feature of this tumor type (see also Fig. 1.6). 


thought to be essential for successful treatment, However, refrain 
from routine FS consultation for surgical margin has been sug- 
gested by several more recent studies, citing rather frequent FS 
misinterpretation and more importantly, a lack of correlation of the 
surgical margin status with subsequent tumor recurrence, metasta- 
sis, or patients’ survival. 

Partial nephrectomy can be performed by open surgery or 
laparoscopy. The implication of FS for surgical margin is some- 
what different between these two approaches. This difference is 


Fioure 1.32 Multoculor cystic RCC, Septum of a locule (Lo) with vascu- 
larized stroma characterized by interconnecting thin-walled blood vessels 
lined by prominent endothelial cells set against an edematous background. 

Although there are no obvious tumor cells lining the locule or within the 
‘septum, this type of stroma is characteristic for multilocular cystic RCC. It 
presence should prompt further consideration for this diagnosis, including 
additional tissue sampling or request for more biopsies. 


Fior 1.33 RCC with extensive cystic necrosis, The locules (Lo) are lined 
by tumor cells with clear cytoplasm (solid arrows). The same types of 
tumor cells may be present in the septa also, but these cells may be artifac- 
tually distorted with loss of the clear cytoplasm and may not be obvious. 
‘Hemorrhage and fibrin (Fi) are also noted within the septa or the lumens 
of the locules. 
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Ficure 1.34. RCC with extensive cystic necrosis, Higher view of the Fig. 
1,33. This locule (Lo) is lined by tumor cells with clear cytoplasm. The 
same type of tumor cells may be present in the septum also, but these cells 
may be artifactually distorted with loss of the clear cytoplasm and may not 
be obvious (solid arrows). Stromal thin-walled blood vessels with promi- 
nent endothelial cell lining are present (Ve). 


related to the observation that during either procedure, the renal 
pedicle including the hilar blood vessels is often clamped to con- 
trol bleeding, but the clamping time should usually be less than 
30 min to avoid renal ischemia, For open partial nephrectomy, 
а positive surgical margin by FS calls for additional resection 
to achieve complete tumor resection with free surgical margins. 
This is technically possible in most cases since the time required 
for open partial nephrectomy is often less than the threshold 
for renal artery clamping. This scenario may not be the case for 
laparoscopic partial nephrectomy, which may be more time con- 
suming that the open approach." Thus, when an FS diagnosis of 
positive surgical margin is rendered in the context of laparoscopic 
approach, the threshold for renal ischemia was already reached 
and further excision of the surgical margin may not be feasible. 
‘The surgeon then can either complete the laparoscopic procedure 
regardless of the surgical margin status or proceed immediately 
to total nephrectomy. Information on the tumor type provided 
by FS may influence this choice. Sometimes the surgical margin 
is evaluated not only by FS of the partial nephrectomy specimens 
but also by biopsy of the surgical Бей, 


FiGuRE 135. Unilocular cystic papillary RCC. (a) Most areas of the cystic 
tumor shown in Fig, 1.294 show necrotic material and macrophages lin- 
ing a fibrous wall. These changes, however, strongly suggest the diagnosis 
of cystic papillary RCC. (b) Additional samplings for FS show an area of 
papillary carcinoma in the wall. 


FS may be also requested for a specific diagnosis during par- 
tial nephrectomy, since tumor type may be one of the factors 
that determine whether partial nephrectomy is appropriate." 
Furthermore, when the surgical margin is positive during laparo- 
scopic partial nephrectomy, а specific diagnosis of a benign tumor 
such as AML or oncocytoma may negate the need for immediate 
total nephrectomy. 


‘Specimen Handling 
Since partial nephrectomy is preferred for small peripheral and 
polar tumors, the resected specimen often includes renal tissue 
and perirenal adipose tissue. Central tumors, defined as those 
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with extension to the collecting system or renal sinus by imag- 
ing," are increasingly considered for partial nephrectomy. These 
resected specimens may also include renal sinus soft tissue and 
pyelocalyceal tissue, in addition to renal tissue and perirenal adi- 
pose tissue 420 

Because of the complex anatomy of the kidney and the excre- 
tory system, the partial nephrectomy specimen is often disoriented 
or even disrupted, with the surgical margins difficult to identify. 
In such case, orientation by the surgeon is essential. The surgical 
margins may include perirenal soft tissue, renal parenchyma, pye- 
localyceal tissue, and renal sinus soft tissue including blood ves- 
sels. Since RCs chosen for partial nephrectomy are usually small 
(<4 cm) and remain confined to the kidney, the renal parenchymal 
margin is the most critical one, but other margins should also be 
evaluated. The margins should be inked, followed by serial sec- 
tioning perpendicular to the renal parenchymal surgical margin to 
demonstrate the tumor and its relation to this margin. 

Sometime, rather than submitting the partial nephrectomy 
specimen for evaluating surgical margin, biopsies of the remain- 
ing tumor bed alter partial nephrectomy are separately submitted 
to evaluate surgical margin." These biopsies are usually small and 
should be entirely submitted for FS. Misinterpretation is frequent. 
in this situation (see below). 


Interpretation 
Since the tumors selected for partial nephrectomy are usually cir- 
cumscribed and even encapsulated, gross impression of a negative 
margin is usually accurate. However, Li et al. have shown that for 
clear cell or papillary RCC of 4 ст or less, microscopic extension 
of tumor tissue beyond the gross confine of the tumor can be seen 
in 19.5% of tumor at a distance of 0-5 mm (0.5 = 1.3 mm) These 
data speak against tumor enucleation and support the need for 
microscopic examination for the surgical margin, The minimum 
accepted surgical margin clearance has not been established.™ 
Although a clearance of 1 em was previously suggested, recent stud- 
ies suggest that the size of the margin is not related to recurrence, 
and thus even a microscopic absence of tumor tissue at the inked 
surgical margin is adequate.'*™ These observations are important 
since they facilitate the most essential goal of partial nephrectomy, 
that is maintaining as much functioning renal tissue as technically 
possible, Moreover, a large surgical margin clearance, for example 
1 em is evidently not possible for hilar/central tumors." These 
complicated considerations withstanding, a positive surgical mar 
gin is indeed relatively rare (07.4%, mean 2,46) i83 
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Satellite tumor nodules тау be encountered in ир to 25% of all. 
RCCs but in about 5-7% for those suitable for partial nephrec- 
tomy. In the latter instance, these nodules measure 0.1-2.8 cm 
and are situated 0.2-6.0 cm from the main RCC™™ These data 
suggest that satellite nodules are not usually included in the partial 
nephrectomy specimens and are not a problem in FS. 
Recognizing a free parenchymal surgical margin is usually 
straightforward when the partial nephrectomy specimen is sub- 
mitted (Fig. 1.36). However, misinterpretation has been docu- 
mented (Fig. 1.37), and this is rather often in case of small biopsy 
from the tumor bed." Normal proximal renal tubules may closely 
simulate the tubular growth pattern in oncocytoma, a frequent 
tumor type in the context of partial nephrectomy (Fig. 1.38). 
trophic renal tubules often seen at the periphery of tumor may 
display enough structural distortion and reactive nuclear atypia, 
creating potential confusion with tumor tissue in FS (Fig. 1.39). 
Neoplastic tubules of low-grade RCC may look similar to benign 
renal tubules. The presence of glomeruli in tissue with misleading 


Ficumt 1.36 Partial nephrectomy specimen. (а) The tumor types selected 


for partial nephrectomy often are circumscribed or encapsulated, as seen 
in this low-grade clear cell RCC. (b) This observation supports the view 
that even a microscopic absence of tumor cells at the ink margin is accept- 
able as "free margin. 
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Figure 137. Partial nephrectomy [or a cystic clear cell RCC. The tumor cyst. 
(Cy) is not obviously lined by tumor cells. Whether tumor cells are present. 
in the pericystic tissue is debatable, since, as mentioned previously, clear 
tumor cells in this context may be isolated and artifactually loose their 
clear cytoplasm, and are not readily identified. However, the presence of 
glomeruli (Gi) confidently indicates the absence of tumor tissue and thus 
а “free” surgical margin. 


Figure 1.38 Biopsy of the tumor bed during partial nephrectomy. The 
submitted tissue is often distorted with artifactual changes. The proximal 
tubules may simulate oncocytoma. Identifying glomeruli admixed with 
these tubules confidently indicates the absence of tumor tissue. Even in 
сазе glomeruli are not obvious, the uniform tubular structures and nuclear 
regularity are compatible with proximal tubules (see also Figs. 1.18 and 
1.20 for comparison with oncocytoma). 


Four 1.39 Biopsy of the tumor bed during partial nephrectomy. The peri- 
‘tumoral tissue may show tubular atrophy and interstitial fibrosis, simulat- 
ing tumor tissue. A correct diagnosis should be facilitated by awareness 
of this type of changes, the uniform tubular appearance and thickened 
tubular basement membrane (arrows). 


changes such as fibrosis or distorted tubules suggests the absence 
of tumor involvement (Fig. 1.37) 


MULTIPLE RENAL MASSES AND EXTRARENAL MASSES 


ical Background 
FS may be requested for specific diagnoses when multiple masses 
are identified in one or both kidneys, or when extrarenal masses, 
including enlarged lymph nodes, are unexpectedly encountered 
during surgery for renal tumors, 


Interpretation 

Up to 10% of renal tumors are multiple or bilateral." As listed in 
Table 1.7, these tumor masses may represent the same or different 
histological types. 


Satellite Tumor Nodules in RCC 
Up to 25% of sporadic RCCs show satellite tumor nodules of the 
same histological type as the main tumor, but the specific frequency 
depends on factors such as size, grade, or type of the index (итог 
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Tante 1.7 Types of multiple renal masses. 


Same histological types Different histological types 

Sporadic RCC Clear cell RCC and angiomyolipoma 

Clear cell RCC in the context of Clear cell RCC and collecting duct. 

von Hippel-Lindau disease RCC 

Lymphoma RCC and lymphoma. 

Angiomyolipoma RCC, urthelial carcinoma, and 
lymphoma 

Papillary RCC Angiomyolipoma and cystic 
nephroma 

Oncocytoma Oncocytoma and chromophobe RCC 


RCC-renal cell carcinoma 


Since most of these satellite nodules are small and not obvious by 
renal imaging or during operation, they are not submitted to FS and. 
are usually detected by permanent sections. 


‘Multiple Renal Masses of the Same Histological Type 
They may be encountered in the following situations: (1) multiple 
or bilateral AML seen in up to 70-85% of tuberous sclerosis 
patients," (2) papillary RCC, which may be multifocal in up to 
39% of cases," and (3) oncocytoma, which may be multifocal 
in up to about 13% of cases." Another condition that features 
mutifocal oncocytoma is renal oncocytosis, a recently described 
condition in which multiple oncocytomas, chromophobe RCs, 
and tumors with hybrid features are found in the same kidney. 
FS may be requested for these situations and awareness of them is 
the key to a correct diagnosis. 


Multiple Renal Masses of Different Histological Types 
They can be rarely seen in the same kidney, as listed in Table 1,7,4 
The gross and histological features of these lesions are similar to 
those of their respective isolated counterparts. 


Renal Tumors їп VHL Syndrome 
Renal tumors develop in up to 70% of VHL patients during their 
life span. They display a morphological spectrum that includes 
variably sized, uni- or multilocular cysts, cysts with solid mural 
nodules, and solid tumors ranging from microscopic to unequivocal 
RCC. They are almost always composed of clear cells of low-grade 
nuclei and simultaneously or sequentially present in the kidneys 
in various combinations, with RCC encountered in about 50% of 
patients at an age much younger than for sporadic КСС. 
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These tumors are usually treated by conservative surgery inclu- 
ding tumor enucleation and partial nephrectomy" because (1) 
all of them are now known to be precursors of RCC, (2) new lesions 
continue to develop in both kidneys throughout life, which may 
require repeated surgery, and (3) this approach helps delay dialysis 
dependency until all renal tissue is removed. The renal lesions may 
be submitted to FS “to rule out RCC." It should be emphasized that 
all renal lesions in VHL patients have the same cytological features. 
(being composed of clear cells with a low nuclear grade) and rep- 
resent a morphological continuum within which the demarcation 
of RCC from the rest may be subjective and, indeed, has not been 
defined.^ Since RCC metastasizes in 30-50% of VHL patients 
and this is the cause of death in 15-50% of them, a more critical 
question with FS relevance is at what point RCC in this context can 
give rise to metastasis. In this aspect, Walther et al. noted that no 
patients with a solid tumor smaller than 3 cm left untreated for a 
median of 60 months developed metastasis." These considerations 
should facilitate interpretation, when either a cystic or a solid renal 
tumor in а patient with VHL disease is submitted for FS. 

Primary tumors of organs other than kidney often develop in 
VHL patients and, if encountered during renal surgery, must be 
differentiated from metastatic RCC. The most frequent problems 
in this context is metastatic RCC versus pheochromocytoma of the 
adrenal (Figs. 1.40 and 1.41), and metastatic RCC versus a variety 
of primary cystic or solid pancreatic neoplasms, all of which may 
feature a prominent clear cell component. 


Primary Renal Lymphoma 
This tumor, defined as isolated renal involvement without systemic 
disease, is not rare. Six out of 200 renal tumors initially thought to 
be RCC were primary renal lymphoma.” Primary renal lymphoma 
may be identical to RCC on imaging studies, but up to a third 
of them may have unusual features, including multiple masses, 
predominantly perirenal plaque, or uni- ог bilateral diffuse renal 
enlargement. In contrast, a renal mass in patients with systemic 
lymphoma may be RCC since a tenfold increase in the incidence 
of RCC is noted in these patients." FS for a specific diagnosis may 
һе requested since the treatment of choice for renal lymphoma is 
radiation/chemotherapy, whereas that for RCC is nephrectomy 
The FS diagnosis of renal lymphoma is usually not problematic, 
even in a small biopsy, if the clinical context is aware of. The lesion 
is composed of compact lymphoid cells, which “crowd out" renal 
tissue and form nodules, or insinuate between intact renal tubules 
at the periphery of the nodules (Fig. 1.42). 
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Fiure 1.40 Pheochromocytoma. A large tumor involving both adrenal 
gland and kidney. Nests of tumor cells with abundant clear or faintly 
granular cytoplasm separated by dilated thin-walled blood vessels can 
simulate clear cell RCC. 


jl us 
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Ficure 1.41 Pheochromocytonu (a) Another area simulating clear сей RCC. 
(b) The touch prep, however, shows typical cytological features of pheo- 
chromocytoma, that is, small clusters and isolated cells or bare nuclei, with. 
round nuclear contour and clumpy chromatin. 


АЫ: 
222 


Ficune 142. Primary renal lymphoma. Interstitial infiltration by lymphoid 
cells, several of which show atypical features, that is, large irregular nuclei 
‘and prominent nucleoli. Differentiation from interstitial inflammation is 
possible due to the presence of atypical lymphoid cells, and aggregation of 
the lymphoid cells to form gross or microscopic nodules, “crowding out" 
renal tubules (arrows). 


Lymph Nodes 
Nodal dissection is not routinely performed during total nephrec- 
tomy since this procedure does not improve survival, and clinically 
unsuspected nodal metastasis occurs in less than 5% of cases. 
Clinically recognized nodal metastasis often calls for nodal dissec- 
tion for tumor staging and debulking purposes. Nodal metastasis 
is often suspected preoperatively by imaging, thus obviating the 
need for FS in most instances?! However, the enlarged lymph 
nodes may be due to metastatic RCC, reactive lymphoid hyperplasia, 
or lymphoma, Thus, FS may be requested. Ectopic adrenal cortex 
may appear as an isolated nodule in the hilar soft tissue, which 
may be confused with nodal metastasis on FS (Fig. 1.43). 

Metastatic RCC often displays the same histological spectrum 
as the primary tumor; the primary tumor, however, may not be 
available for comparison since nodal FS may be performed prior 
to nephrectomy. Noting that nodal tumor tissue often show high- 
grade clear cell, papillary or sarcomatoid features may help with 
FS interpretation? Micrometastasis may coexist with reactive 
lymphoid hyperplasia. 


4B — FROZEN SECTION LIBRARY: GENITOURINARY TRACT 


Еш 1.43 Ectopic adrenal cortex in permanent section. This nodule of 
ectopic adrenal cortex is detected in the nodal resection specimen for renal 
cell carcinoma. Other lymph nodes show reactive lymphoid hyperplasia. 
This type of lesion can simulate nodal metastasis of RCC in FS. 


Since a tenfold increase in the incidence of RCC is recently 
reported in patients with lymphoma" enlarged lymph nodes in 
the context of nephrectomy for RCC may be due to associated 
lymphoma. Awareness of this association aids in the differential 
diagnoses and ensures proper tissue triage for special studies, 
including flow cytometry and gene rearrangement, AML tissue 
may be encountered in lymph nodes but this represents multifocal 
tumor rather than metastasis 


Extrarenal Masses 
These masses may be encountered during surgery for a primary 
renal tumor and are often submitted for FS, These often include 
adrenal masses or masses of other organs including peritoneum. 

Masses of other organs may be metastatic RCC or incidental 
lesions unrelated to RCC. In our experience, adrenal masses are 
most frequent and may include RCC extending or metastatic to 
adrenal gland, adrenal cortical adenoma or nodule, adrenal corti- 
cal carcinoma extending to the kidney, and pheochromocytoma 
(Figs. 1.40 and 1.41), 
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NEEDLE BIOPSY OF NATIVE OR TRANSPLANTED KIDNEYS 


Clinical Background 
These biopsies are usually "signed out" by a renal pathologist from 
specialized in-house units or referral laboratories. However, initial 
handling of these biopsies may require immediate attention of a 
general pathologist to determine whether the biopsy is adequate, 
so if additional tissue is needed, it can be obtained during the 
same procedure. 


Specimen Handling 
А spring-loaded biopsy device attached to a needle is currently 
used in most institutions. Although the needle can be of 14, 16, or 
18 gauge, of which the smaller ones are usually preferred. Usually 
two or three tissue cores obtained by needle biopsy are submit- 
ted in saline or a preservative medium (usually a tissue culture 
fluid). How to divide these tissue cores for different studies is well 
described, but is beyond the scope of this monograph, However, 
as mentioned above, requests may be made during the biopsy pro- 
cedure to determine whether the biopsy is adequate. 

Most native kidney biopsies are done for glomerular diseases. 
Many of the diseases accounting for renal allograft dysfunction 
are best represented in renal cortical tissue. Therefore, the first 
goal of adequacy check is identifying renal cortical tissue includ- 
ing glomeruli. Among various reported methods, we found the 
following accurate and technically feasible method, regardless of 
individual laboratory setting." The tissue cores should be placed 
ona regular glass slide within a drop of preservative medium and 
examined under a regular light microscope. 


Interpretation 
The above procedure usually allows accurate identification of soft 
tissue (fat, skeletal muscle, fibrous tissue) and renal tissue including 
cortical tissue, glomeruli, larger blood vessels, and medullary tissue 
(Fig. 1.44). Open glomeruli are usually easily and accurately identi- 
fied owing to the presence of red blood cells within the glomerular 
capillary lumens. Gently putting a glass coverslip on top of the 
cores will flatten them and enhance glomerular visualization 
Sclerotic glomeruli or glomeruli with marked hypercellularity may 
not be visualized by this technique, 

How much cortical tissue is considered adequate for a native 
Kidney biopsy has not been established. The glomerular involvement 
їп а specific renal disease may be patchy [segmental (a portion of 
the glomerular capillaries affected), global (all glomerular capillaries 
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Fiunt 144. Needle renal biopsy examined by regular light microscopy. (a) Cortical 
issue with several open glomeruli (arrows). (b) Medullary tissue characterized 
by a parallel distribution of renal tubules and an absence of glomeruli. 
(e) Cortical tissue with abundant crystalline deposition. The permanent 
sections show calcium oxalate nephropathy. (d) Skeletal muscle fibers 


of a glomerulus affected), focal (only some glomeruli affected), 
or diffuse (all glomeruli affected)]. Thus, a few glomerular capil- 
laries are adequate for a global diffuse disease process, but a large 
number of them are needed for a focal segmental disease process 
For example, for a disease process with an expected involvement 
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of 10% of glomeruli, the chance to detect the lesion in a renal 
biopsy with ten glomeruli is 65%. This chance will increase to 
95% for a disease process with an expected involvement of 35% of 
glomeruli.“ These numbers, however, are derived from studies of 
tissue sections. How the number of glomeruli recognized by the 
above technique (three-dimensional) correlates with the number 
of glomeruli seen in the corresponding tissue sections (two dimen- 
sional) has not been determined, but the former is significantly 
higher in our experience. We therefore empirically set the threshold 
for adequacy to include at least two cores of renal tissue with at least 
а half of the total tissue area being cortical tissue. 

For renal transplant biopsy, a retrospective study shows that the 
sensitivity for the diagnosis of rejection is 90% for one core and 
99% for two cores. The increasingly accepted Banff scheme for 
renal transplant biopsy stipulates that an adequate renal trans- 
plant biopsy should contain two tissue cores, with at least seven 
nonsclerotic glomeruli and two small artery profiles." These numbers 
are intended for tissue sections, How to translate this threshold 
into immediate adequacy check of tissue cores is not clear. We 
therefore empirically set the threshold for adequacy the same as for 
native kidney biopsy, that is, at least two cores of renal tissue with at 
least a half of the total tissue area being cortical tissue. 


DONORS’ KIDNEYS 


Clinical Background 
Clinical criteria (no history of renal disease or hypertension, nor- 
mal renal function, and normal urinalysis) are traditionally used to 
determine whether a donated kidney is accepted for transplanta- 
tion. However, in response to the increasing shortage of donated 
kidney, kidneys from donors who do not meet these stringent 
criteria (expanded criteria donors) are considered for transplantation. 
Biopsies from these kidneys with FS consultation may play an 
important role in the clinical decision of whether these kidneys are. 
accepted or rejected." The possible indications for FS of a donated 
kidney are listed in Table 1.8. Morphological changes can be more 
sensitive than clinical parameters in predicting parenchymal injury 
and they may be pronounced even when renal function is normal." 
This discrepancy usually encountered in kidneys from expanded 
criteria donors. These donors are often affected with conditions 
that may promote renal scarring and these conditions are best 
demonstrated by FS.* In USA, about 75% of the kidneys from 
these donors are biopsied, and about 41% of them were discarded, 
basing in part on the biopsy findings at FS. 
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Tante L8 Donors’ kidneys: Reasons for frozen section 
consultation. 


Conditions that may promote renal scarring 
Donors older than 60 years 
History of diabetes mellitus 
History of hypertension 
Cerebrovascular accident as the cause of death 
Conditions that may promote renal necrosis 
Hypotension at time of renal harvesting 
Acute tubular necrosis 
Disseminated intravascular coagulation 
No heart beat at time of renal harvesting 
Abnormal intraoperative observations 
‘Small kidney 
Granular renal surface 
Petechial renal hemorrhage 
Renal tumor 
Abnormal laboratory findings during renal harvesting 
Serum creatinine greater than 1.5 mg/dl 
Hematuria 
Proteinuria 
Rapid deterioration of renal function 


Specimen Handling 
Either wedge or needle biopsy may be submitted. Wedge biopsy 
provides more tissue but may sample subcapsular cortical scars 
where globally sclerotic glomeruli may be overrepresented, a fact 
that should be taken in consideration during FS." Needle biopsy 
may be more representative but may not provide enough tissue. In 
our practice, up to four pieces (less than 1 mm each) are obtained 
from the biopsies and saved for possible electron microscopy. 
The remaining tissue is divided into two portions and entirely sub- 
mitted for FS. At the completion of FS, one block will be submitted 
for light microscopy and the other for immunofluorescent study. 
Permanent sections of the previously frozen tissue may show artifacts, 
which hamper precise interpretation, We, however, believe this 
limitation is well compensated for by the more accurate and timely 
available information if the entire specimen is submitted to FS. The 
exact definition for an adequate sampling has not been established. 
We empirically ask for cortical tissue with at least 25 glomeruli. 3% 
Additional tissue should be requested if this criteria is not met. 


Interpretation 
The following types of lesions should be sought: chronic paren- 
chymal injury, intravascular coagulation, cortical necrosis, and 
glomerulonephritis. 
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Tante 1.9 Grading of chronic renal injury in donors! kidneys 


Glomerulus 
Number of glomeruli in the biopsy 
Percentage of sclerotic glomeruli 
Tübulointerstitium (percentage of cortical areas with tubular atrophy, inter- 
stitial fibrosis, and interstitial inflammation) 
Normal 0-56 
Mild й 
Moderate. 26-50% 
Blood vessels (fibrotic or hyaline intimal thickening of small arteries or arte- 
rioles as percentage of the original vascular lumen] 


Normal-Mild. <25% 
Moderate 26-50% 
Severe >50% 


Evaluating chronic parenchymal injury should include separate 
evaluation of glomerular, tubulointerstitial, and vascular injury as 
listed in the Table 1.9. Although these parameters are separately 
evaluated, their severity roughly correlates with one another?" 
In FS, normal renal tissue may show tubular retraction associ- 
ated with apparent expanded and edematous interstitium, which 
may be confused with chronic injury (Fig. 1.45). Chronic injury, 
however, should also include tubular atrophy, fibrous stroma, 
and increased stromal cellularity including inflammatory cells 
(Fig. 1.46). As mentioned above, subcapsular scar should be 
ignored in evaluating the extent of chronic tubulointerstitial injury 
(Fig. 1.47). Sclerotic glomeruli may be difficult to identify in FS 
and a longer exposure to eosin may be helpful (Figs. 1.47 and 1.48). 
The vascular changes most often include arteriolar hyalinosis and 
arterial fibrointimal thickening (Table 1.9 and Figs. 1.49 and 1.50) 
The morphological threshold of chronic injury for accepting or 
rejecting a donor's kidney has not been established 5**? We therefore 
accurately report the observed changes together with their respec- 
tive severity, so that the transplant surgeon can incorporate them 
in their preferred final decision scheme. For example, one group 
declines to transplant the donated kidney when significant injury 
(defined as more than 20% glomeruli with global sclerosis or more 
than mild tubulointerstitial or vascular injury) is noted in any 
compartment, ® 

Intravascular coagulation may be seen in up to 10% of unse- 
lected donor renal biopsies and this incidence may be as high as 
30% in those who died of brain trauma (probably due to sudden 
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“back-to-back” but are separated by a widened interstitial space: This is 
an almost constant artifactual change. The tubules have normal sizes and 
Shapes. There is focal Rattening of the tubular epithelial cells (solid arrows), 
Which may represent artifact or acute tubular cell injury, but should not 
affect the decision to accept or deny the donor kidney. The small artery 
(Sm) and arteriole (Ar) are normal with an inconspicuous intima. 


Tuus 146 Donor kidney. Focal chronic tubulointerstitial injury (lower 
right) characterized by tubular trophy, thickened tubular basement mem- 
brane, interstitial fibrosis, and mild interstitial inflammation, A glomerulus in. 
this area also shows features of chronic ischemic injury, including reduced 
size, mesangial sclerosis, and thickened glomerular capillaries. These changes 
contrast with the adjacent normal kidney tissue. 
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area of chronic tubulointerstitial injury and sclerotic glomeruli (arrow) 
just below the renal capsule. The kidney tissue elsewhere is unremarkable. 
Arca like this should be ignored in evaluating the extent of chronic tubu- 
lointesstitial injury: 


Figuee 148. Donor kidney. A subcapsular microscopic papillary adenoma. 
Although this type of lesion is often associated with chronic ischemic renal 
injury, it should not by itself preclude donor acceptance. Adjacent to the 
adenoma is an area of chronic tubulointersttial injury including a sclerotic 
glomerulus (Scl). 
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Figure 149 Donor kidney. (a) An arteriolar profile with marked intimal 
fibrous thickening and almost complete obliteration of the vascular lumen. 
(solid arrows). Two arteriolar profiles with segmental hyalinosis (open 
arrows), intimal fibrous thickening, and almost complete obliteration of 
the vascular lumen. (b) Circumferential arteriolar hyalinosis with almost. 
obliteration of the vascular lumen (arrows). 


Figure 1.50 Donor kidney. (a) Normal small artery, with well-defined but 
thinned media and inconspicuous intima. (b) A small artery with thick- 
ened wall including intimal fibrosis, encroaching probably more than 50% 
of the original vascular luminal area. 


Fiat 1.51 Donor kidney: Intravascular coagulation (arrows) with cortical 
necrosis characterized by necrosis of all tissue components including 
tubules and glomeruli 


release of brain thromboplastin, a potent procoagulant, into the 
circulation)?! This is a frequent cause of petechial hemorrhage 
observed on the renal surface intraoperatively, It is characterized 
by the presence of fibrin thrombi in rare or many glomerular 
capillaries and in other blood vessels much less frequently. These 
thrombi, once being aware of, should be easily detectable in FS 
(Fig. 1.51). Intravascular coagulation, even when severe, should 
not, by itself, be a contraindication for transplantation, since the 
long-term outcome of the transplanted kidneys with this lesion is 
comparable with controls." However, severe and prolonged intra- 
vascular coagulation may induce cortical necrosis which renders 
the kidney unacceptable, 

Cortical necrosis is characterized by necrosis of all cortical ele- 
ments including tubules and glomeruli and the injury is irrevers- 
ible. Cortical necrosis in donor kidney is very rare and almost 
always due to massive intravascular coagulation.*! Cortical necro- 
sis must be differentiated from acute tubular cell injury, in which 
acute injury, including necrosis, is limited to the tubular cells and 
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Ficure 1.52 Adrenal cortical heterotopia can be seen within the donor 
kidney and must be differentiated from renal cell carcinoma. The presence 
of both clear and granular cell types and a uniform trabecular pattern are 
diagnostic clues. 


Fiunt 1.53 Adrenal cortical heterotopia. (a) At higher magnification, tl 
cells in the clear area may show a single cytoplasmic vacuole (Va), an artifac 
but may display finely vacuolated cytoplasm (arrows), typical for the adre- 
nal cortical cells in the zona fasciculata or zona glomerulosa. (b) The cells 
with granular cytoplasm display uniform round nuclei and а trabecular 
growth pattern typical for the cells in the zona reticularis, 
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the injury is potentially reversible. Recognizing cortical necrosis 
in FS may not be difficult, especially in case of frank coagulative 
necrosis or infarct (Fig. 1.51), but acute tubular injury may be 
very difficult to diagnose since many changes characteristic for 
acute tubular injury are either masked by FS or confused with FS 
artifacts (Fig. 1.45). Fortunately, acute tubular injury is not a reason 
for rejecting a kidney since, when transplanted, such kidney may 
have delayed graft function but enjoys a normal long-term out- 

Donors with a significant glomertlonephritis are often recognized 
and eliminated by clinical criteria. Mild glomerulonephritis, which is 
often asymptomatic, may escape FS detection only to be diagnosed 
оп permanent studies, This sequence is probably most frequent for 
IgA nephropathy, a disease with very high prevalence in some eth- 
nic groups. Other diseases have been rarely reported including 
lupus nephritis, membranous glomerulonephritis, and membrano- 
proliferative glomerulonephritis. Fortunately, these mild forms of 
donortransmitted glomerulonephritis have not shown to adversely 
affect the long-term graft and may even regress. 

Grossly visible subcapsular nodules may be identified during 
renal harvesting. They are usually excised and submitted 
for FS for both diagnosis and surgical margin. An accurate 
diagnosis is important in this contest. If a benign tumor such 
as cyst, leiomyoma, AML, papillary adenoma (papillary 
growth, low nuclear grade, less than 0.5 cm), or adrenal 
cortical heterotopia is identified, it should not be a cause for 
rejecting the kidney.“ True RCC that escapes clinical screening 
are, however, identified in up to 0.3% of donated kidneys.“ 
Whether it precludes transplantation has not been determined 
but probably depends on many features including tumor size, 
histological type, and nuclear grade. FS should be helpful in this 
context. A misdiagnosis of RCC for adrenal cortical heterotopia 
may result in the discard of not only the kidney with the lesion 
but also the contralateral kidney. This happens in 3 of the 12 
renal cortical nodules reported by Ditonno et al. Conversely, 
transplantation of a kidney in which RCC is incorrectly 
diagnosed as adrenal cortical heterotopia by FS may result in 
subsequent graft nephrectomy.“ A surgical margin negative for 
tumor is also important since a positive margin may be associated 
with subsequent metastasis. Among the RCC types, adrenal 
cortical heterotopia may closely simulate a low-grade clear cell 
RCC. Features that facilitate their differential diagnoses are 
illustrated in Figs, 1.52 and 1,53 
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Chapter 2 
Urinary Bladder, Ureter, and Urethra 


Steven 5, Shen, Jae Y. Ro, Seth P Lerner, 
and Luan D. Truong 


REASONS FOR INTRAOPERATIVE 
PATHOLOGY CONSULTATION 

Intraoperative pathology consultation for urinary bladder specimens. 
is relatively infrequent, accounting for less than 5% of all frozen. 
sections (FS) diagnosis requests in previous studies. ^^ Wide use 
of transurethral cystoscopy allows preoperative biopsy or resection 
of most bladder lesions for histological diagnosis. However, intra- 
operative pathology consultation remains essential for guidance of 
surgery in several selective instances. The reasons, diagnostic use- 
fulness, and pitfalls of FS of urinary bladder, ureter, and urethra 
specimens will be discussed. 

There are number of reasons for FS and they are related to the 
types of specimen submitted to pathology laboratory. These indi- 
cations vary among different hospitals and different surgeons, The 
types of specimen submitted for FS may include: 


1. Evaluation of surgical margin status including ureteral, urethral, 
and soft tissue margins during radical cystectomy for bladder 
urothelial carcinoma 

2. Evaluation of bladder mucosal and parenchymal resection margin 
їп partial cystectomy specimen 

3. Intraoperative diagnosis of transurethral biopsy or resection of 
bladder lesions 

4. Intraoperative diagnosis of extravesical or bladder peritoneal 
nodules or masses 

5. Evaluation of pelvic lymph nodes for metastatic urothelial 

6. Bladder neck margin during radical prostatectomy for prostate 
adenocarcinoma 
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in 162 consecutive. 
Methodist. Hospital, 


Houston, TX). 


Gross consultation 4% 


The presence and extent of a lesion in radical cystectomy 
specimen 
Frozen section consultation. 965% 
Status of ureteral margins for radical cystectomy 55% 
Status of other margins (urethra, soft tissue) for 10% 
cystectomy 


Margins of partial cystectomy 
Diagnosis of bladder tumor 


Diagnosis of bladder tumor with extravesical extension 2% 

Pelvic nodal dissection 19% 

Status of bladder neck margin for radical prostatectomy ЕЯ 
for prostate cancer 


Others (during cystectomy) 1% 


A list of reasons and relative frequency for intraoperative patho- 
logical consultation from 162 consecutive bladder specimens from 
one institution is shown in Table 2.1. The three most frequent 
requests were for evaluation of ureteral margin during radical cys- 
tectomy, pelvic lymph node metastasis, and evaluation of urethral 
and extravesical soft tissue margins 


EVALUATION OF THE SURGICAL MARGINS DURING 
RADICAL CYSTECTOMY OR CYSTOPROSTATECTOMY 


Clinical Background 
Cystectomy with pelvic Iymph node dissection is the standard 
therapy for muscle invasive bladder carcinoma and is sometimes 
indicated for high-grade nonmuscle invasive urothelial carcinoma 
that is resistant to conventional intravesical therapy or tumors 
with adverse prognostic features, such as extensive lymphovascular. 
invasion or aggressive histological variants, such as micropapillary 
urothelial carcinoma, During radical cystectomy or cystoprosta- 
tectomy, the most frequent FS request is evaluation of ureteral, 
urethral, and perivesical soft tissue margins. It is well known that 
urothelial neoplasia is frequently multifocal and may involve the 
mucosal resection margins including ureteral and urethral mucosal 
margins, in the form of urothelial carcinoma in situ or pagetoid 
mucosal spread of adjacent urothelial carcinoma (pagetoid in situ. 
carcinoma) or rarely separate foci of invasive carcinoma, 
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Ureteral Margin 
Although the effectiveness of routine FS of ureteral margin is 
brought into question in a number of studies,**"achieving a 
negative ureteral margin when feasible is desirable for urinary 
diversion in order to reduce the risk of recurrence at the ure- 
terointestinal anastamosis. In a number of previous studies, the 
incidence of high-grade dysplasia/carcinoma in situ of the ureteral 
margins ranges from 4.8% to 955.59?! In most hospitals including 
ours, bilateral distal ureteral margins are routinely submitted for 
FS; if the margin is positive for high-grade dysplasia/carcinoma in 
situ, additional ureteral tissue with new margin might be taken if 
clinically appropriate, 


Urethral Margin 
FS of distal prostatic urethra is requested to ensure that no high- 
grade dysplasialcarcinoma in situ is present at the urethral margin 
before performing continent urinary diversion with construction 
of an orthotopic neobladder.® 


Perivesical Soft Tissue Margin 
In situations when clinical examination and surgical findings are 
equivocal, FS might be requested to determine the resectability or 
adequacy of tumor resection 


Specimen Handling 
The goal of FS of ureter and urethra is to evaluate the mucosal 
margin for high-grade dysplastic changes, carcinoma in situ, or 
invasive carcinoma. The first thing to do is to identify the lumen 
of the specimen by using a probe and embed the entire specimen 
with the lumen parallel to the cutting surface, For longer segment 
of ureter, the true margin is usually designated by the surgeon, If 
orientation is not provided, clarification with the surgical team 
might be necessary. The soft tissue margins may be separately 
submitted as small biopsy before cystectomy. For cystectomy specimen, 
this margin of concern is usually designated by the surgeon using 
suture or ink. 


Interpretation 
For the ureteral or urethral margin, any invasive tumor or high- 
grade dysplasia/carcinoma in situ would reflect a positive margin 
In most cases, the interpretation is straightforward. The diagnoses 
may be divided into three broad categories: nondysplastic, atypia 
but not further classified, high-grade dysplasia/carcinoma in situ. 
or invasive carcinoma. For a well-oriented and well-prepared cross 
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section, normal ureter has a stellate lumen with loose subepithelial 
connective tissue surrounded by muscularis propria (Figs. 2.1-2.4). 
The diagnosis of low-grade dysplasia should be avoided if possible 
because of the poor diagnostic reproducibility and lack of standard 
treatment options (Figs. 2.5 and 2.6). The most useful diagnostic 
criteria for high-grade dysplasia/CIS include architectural changes 
including loss of polarity, nuclear crowding, and overlapping and 
nuclear abnormalities including nuclear enlargement, hyper- 
chromasia, pleomorphism, and increased mitoses with or with- 
out abnormal mitoses (Figs. 2.7-2.14). According to the most 
recent classification of urothelial neoplasms by the World Health 
Organization/International Society of Urologic Pathology (WHO! 
ISUP), not only full thickness involvement but also partial involve- 
ment of the urothelium by cells with hyperchromatic, enlarged, 
and irregular nuclei is qualified for the diagnosis of high-grade 
dysplasia/carcinoma in situ. In our experience, a positive margin 
for high-grade dysplasia/carcinoma in situ or invasive carcinoma 


Ficure 2.1 Normal ureter. Well-orientated cross section of the ureter is 
critical for accurate frozen section evaluation of urothelium. Multiple lev- 
els might be necessary to see the entire profile of the urothelium. 
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Енш 2.2 Normal ureter. Stellate-shaped lumen covered by urothelium of 
variable thickness. The subepithelial tissue is composed of loose librocon- 
nective tissue with thin-walled vessels and minimal chronic inflammatory 
cells. The muscularis consists of tightly packed smooth muscle bundles. 


usually shows diffuse involvement of the urothelium by neoplastic 
cells. Sometimes, the segment of the ureter with high-grade dys- 
plasia/carcinoma in situ shows dilation, chronic inflammation, 
and complete or partial sloughing of the neoplastic urothelial cells 
(Fig. 2.7). These changes are frequently associated with increased 
vascularity and inflammation in the subepithelial connective tissue. 
Increased vascularity and inflammation in the lamina propria 
with sloughing of the surface urothelium in FS should raise the 
possibility of high-grade dysplasia/carcinoma in situ and prompt. 
examination of deeper tissue levels, or recommendation for new 
surgical margin if possible. 

Diagnostic pitfalls include significant inflammation resulted 
from prior therapy, catheterization, or infection. Reactive atypia 
is а frequent finding and is often associated with inflammation, 
edema, or fibrosis of lamina propria. Be aware that urothelial cell 
nuclei in FS are often artifactually enlarged and mildly hyperchro- 
matic due to freezing and cutting artifact, that is they seem more 
atypical than their counterparts in permanent sections. The chro- 
matin of reactive urothelial cells is paler and evenly distributed. 
There is uniform nuclear enlargement and often small nucleoli. 
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Ficure 2.3 Normal ureter. The urothelial lining of ureter is composed of 
urothelial cells with variable thickness ranging from two to six cells with 
intact umbrella cells on the surface. The subepithelial connective tissue is 
composed of loose fibroconnective tissue with variable edema, There is a 
sharp demarcation of urothelial lining from the subepithelial tissue by а 
thin layer of basement membrane (arrow). 


The cell polarity is maintained, and intraepithelial inflammatory 
cells are often present (Figs. 2.15-2.17). 

En face section of the distal urethral surgical margin including 
urethra and periurethral soft tissue is often acceptable for evalua- 
tion of urethral margin status. Because of the retraction of the 
urethra, multiple levels might be necessary to show the urothelium 
for evaluating the mucosal margin. The key is to recognize the 
complexity of histological components in this location. In many 
patients, the urethral mucosa can be denuded due to intravesical 
therapy or intubation; special attention should be paid to evaluate 
periurethral glands or ducts for any dysplastic changes. Pagetoid 
spread with a few high-grade malignant cells is sufficient for the 
diagnosis of urothelial carcinoma in situ, Positive urethral margin 
is a very uncommon finding. The diagnosis of high-grade dysplasia! 
CIS and its pitfalls are similar to that of FS of the ureter 
(Figs. 2.18-2.20). 

Invasive urothelial carcinoma on the ureteral or urethral margins 
is a rare finding during intraoperative FS evaluation, with an 
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Fio 2.4 Normal ureter. High-power view showing intact umbrella cells, 
with abundant eosinophilic and vacuolated cystoplasm (arrow) lining on 
the surface of the urothelium. The urothelial cells are all perpendicular 
to the basement membrane. The cells, in general, are relatively uniform, 
‘ovoid, or elongated, The basal cells are often smaller and have a high N/C 
ratio. On frozen section, because of freezing and cutting artifact, the cells 
often show mild loss of polarity and mild variation of nuclear sizes. 


incidence of 0.2% in one study. It is most often associated with 
mucosal carcinoma in situ (Figs. 2.21-2.23). Of note, in poorly 
differentiated carcinoma or rare variants of urothelial carcinoma, 
such as micropapillary, plasmacytoid, or signet ring cell carci- 
пота, isolated or small clusters of tumor cells can be seen in the 
periureteral soft tissue at the surgical margin, without involve- 
ment of the urothelium. 

The interpretation of perivesical soft tissue margins is usually 
straightforward. Invasive urothelial carcinoma at the margin is 
characterized by often highly atypical tumor cells in nests or single 
cells and surrounded by desmoplasia (Figs. 2.24 and 2.25). Cautery 
artifact and chronic inflammation can be problematic. Peritoneal 
fat necrosis with fibrosis is also not an uncommon finding, 
Occasionally reactive endothelial cells can simulate invasive car- 
cinoma (Figs. 2.26 and 2.27). 
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Tiam 25 Low-grade dysplasia of ureteral urothelium. At low magnifica- 
Чоп, the urothelium appears slightly thickened with mild loss of cellular 
polarity. The diagnosis should be made with great caution. The subepithe- 
lial tissue shows mild to moderate chronic inflammation, 


Ficure 26 Low-grade dysplasia of ureteral urothelium. There is slight 
increase of urothelial cell layers and mild loss of polarity. The cells are 
mildly enlarged and appear hyperchromatic. There is also appreciable 
nuclear pleomorphism. The umbrella cell layer may still be intact (arrow). 
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Tom 2.7 High-grade dysplasia/carcinomu in situ, The urothelium is 
partially denuded with marked edema of the subepithelial tissue. At low 
power, the remaining urothelium appears hyperchromatie. 


Ficure 2.8 High-grade dysplasia/earcinoma їп situ. Although there are 
only one or two layers of urothelial cells, these cells show marked nuclear 
enlargement, rounded nuclear contour, pleomorphism, and high N/C 
ratio, which are sufficient for a diagnosis of high-grade dysplasia or car- 
cinoma in situ. 
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extending to the muscularis. High-grade dysplasiaicarcinoma in situ is 
often associated with prominent chronic inflammation or fibrosis. 


Ficure 2.10 High-grade dysplasia/earcinoma in situ. High-power view 
showing urothelial cells with marked nuclear enlargement and pleomor- 
phism. The tumor cells show pagetoid spread along the basement mem- 
brane and in between normal urothelial cells (solid arrows). Recognition 
of marked single cells or small groups of cells with high nuclear atypia by 
comparing with adjacent relatively normal urothelial cells (open arrow) is 
very helpful for the diagnosis. 
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Ек 2.11 High-grade dysplasia/earcinoma in situ. Comparing to the rela- 
tively normal urothelial cells (lower right, open arrow), the lining epithelial 
cells and nests (solid arrows) on upper left corner show nuclear crowding, 
loss of polarity, rounded nuclei, marked hyperchromatia, increased М/С 
ratio, and increased mitoses and apoptosis 


grade dysplasia/carcinoma in situ, High-power view 
crowding, loss of polarity, cells with rounded nuclei, pleo- 
morphism, marked hyperchromatia, and single-cell necrosis. 
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Ficure 2.13 High-grade dysplusia/carcinoma im situ. Low-power view 
showing nuclear crowding, loss of polarity, and marked hyperchromatia. 


Tir 2.14 High-grade dysplasia/carcinoma in situ. High-power view show- 
ing full thickness severe dysplastic changes with nuclear crowding, loss of 
polarity, rounded nuclei, pleomorphism, and marked hyperchromatia. 
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Ек 2.15 Reactive atypia of ureteral urothelium. There is preservation 
of cellular polarity and an intact laver of umbrella cells. The cells are rela- 
tively uniform and have smooth nuclear contour and small nucleoli 


Fin 2.16 Reactive atypia of ureteral urothelium. High-power view show- 
ing preservation of cellular polarity and an intact layer of umbrella cells. 
The cells are uniformly enlarged and have small nucleoli 
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їшї 2.17 Reactive atypia of ureteral urothelium. Be aware of artifact 
causing compression of the ureteral lumen. All urothelial cells are rela- 
tively uniform with preserved polarity and small nucleoli 


FicuRe 2.18 Positive urethral margin with urothelial carcinoma in situ, 
The periurethral ducts and glands are filled with highly atypical cells sur- 
rounded by chronic inflammation. The overlying surface urothelium (left) 
is frequently denuded, 
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Еш 2.19 Positive urethral margin with urothelial carcinoma in situ. 
Large atypical cells with pagetoid spread within the urothelium of periu- 
rethral ducts (arrows). 


Four 2.20 Positive urethral margin with urothelial carcinoma in situ. The 
periurethral ducts is replaced by highly atypical tumor cells with mark- 
edly enlarged and pleomorphic nuclei, frequent mitoses, and apoptosis. 
A rim of residual basal urothelial cells is present. The duct is surrounded 
by chronic inflammatory cells. 
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Ficure 2.21 Carcinoma in situ with superficial subepithelial invasion 
(arrow). Low-power viewing showing marked irregular contour of the 
urothelium with proliferation of nests of tumor cells within the subepithe- 
Tial tissue and marked chronic inflammation. 


Еш 2.22 Carcinoma in situ with superficial subepithelial invasion. The 
nests of tumor cells show focal disruption of basement membrane and sin- 
gle cell invasion into the subepithelial connective tissue and desmoplastic/ 
inflammatory reaction. 
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Есик 2.23 Carcinoma in situ with superficial subepithelial invasion. The 
nests of tumor cells show focal disruption of basement membrane and 
single cells invasion into the subepithelial connective tissue. 


Ficurt 2.24 Invasive urothelial carcinoma at the perivesical soft tissue mar- 
gin. Nests, cords, and single atypical cells infiltrating the fat with dense 
desmoplastie stroma. 
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Fior 2.25 Invasive urothelial carcinoma at the perivesical soft tissue mar- 
gin. Nests, cords, and single atypical cells with significant pleomorphism, 


Еш 2.26 Reactive vessels with plump endothelial cells in frozen section 
simulating invasive carcinoma. 


URINARY BLADDER, URETER, AND URETHRA 79 


Ficure 227 Reactive blood vessels simulating carcinoma. Note plump 
endothelial cells in frozen section. As compared with invasive carcinoma, 
these cells display low N/C ratio, homogeneous open chromatin, and no 
mitoses. 


EVALUATION OF THE SURGICAL MARGINS 
DURING PARTIAL CYSTECTOMY 


linical Background 
The role of partial cystecomy is controversial and is reserved for 
highly selected patients, The most common indications for partial 
cystectomy include solitary tumor located in the dome of the bladder, 
tumor associated with bladder diverticulum, or urachal adeno- 
carcinoma." The challenges and selection criteria for patients for 
partial cystectomy are beyond the scope of this chapter. 


‘Specimen Handling 
‘The resection margin includes the entire mucosa and bladder wall 
of resection, Careful gross examination and communication with 
the surgeon are critical to identify the tumor and/or suspicious 
area, The choice of perpendicular or en face sections for FS evalu- 
ation depends on the distance of tumor and margin determined by 
careful gross examination and palpation, Ink should be applied to 
the entire resection margin before submission of FS. If tumor is 
near the resection margin, sections perpendicular to the resection 
margin can more accurately delineate the status of margin. 
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Ficune 2.28 En face margin of partial cystectomy specimen: There are focal 
high-grade papillary carcinoma and carcinoma in situ at the margin, 


Ficus 2.29 Focal invasive carcinoma is present at the subepithelial con- 
nective tissue resection margin of a partial cystectomy specimen. Nests 
and cords of tumor cells surrounded by marked desmoplasia. 
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Ficune 2.30 Invasive wachal mucinous adenocarcinoma. The tumor tissue 
is present at the perivesical resection margin of a partial cystectomy speci- 
men. Intracytoplasmic mucin and pools of extracellular mucin are present. 


Interpretation. 
The diagnosis of high-grade dysplasia/CIS and its pitfalls are similar 
to those for the ureteral and urethral margins, Invasive tumor in 
subepithelial tissue, muscularis propria, and perivesical fat can 
occasionally be seen (Figs. 2.28-2.30). Small focus of urachal 
adenocarcinoma of mucinous or signet ring cell type may show 
only intramural mucin pool; therefore, deep sections are often 
necessary to identify clusters of single tumor cells for a definitive 
diagnosis. If no tumor cells are identified on deep levels, this 
information should be clearly communicated with the surgeon. 


EXTRAVESICAL OR BLADDER PERITONEAL 
NODULES OR MASSES 


During radical cystectomy, colorectal surgery, or gynecologic sur- 
gery, incidental lesions either in the form of peritoneal nodule, 
irregular thickening, or area of discoloration may be visualized on 
the bladder wall by surgeon. FS is often requested to identify the 
nature of these lesions. The diagnosis rarely changes the course of 
surgery, but may be part of the staging procedure, 
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Specimen Handling 
Almost all specimens are small biopsy and should be submitted 
entirely for FS. 


Interpretation. 
The most frequent diagnostic entities include mesothelial hyper 
plasia, fibrotic and hyalinized nodule, chronic inflammation, 
calcification, endometriosis, endocervicosis, endosalpingiosis, 
and, rarely, metastatic carcinoma. In these situations, awareness 
of the clinical history and histological features of these lesions will 
provide an accurate diagnosis. 


FROZEN SECTION DIAGNOSIS OF BLADDER LESIONS 


Clinical Background 
Although most bladder tumors are biopsied preoperatively for 
a specific diagnosis and staging, FS diagnosis of bladder tumor 
may be rarely requested to provide an immediate diagnosis for 
selection of the surgical procedure. The reasons may also include 
unsuccessful previous biopsy or a need to secure adequate spec- 
imen for diagnosis and staging. This usually involves confirmatory 
diagnosis of bladder tumor and evaluating depth of invasion of a 
urothelial carcinoma. However, accurate typing of an unusual 
primary bladder tumor or differentiating urothelial carcinoma 
from prostatic or colonic adenocarcinoma extending to the bladder 
is also occasionally requested. 


Specimen Handling 
Small transurethral biopsy or resection specimens should be 
entirely submitted. If the specimen is composed of multiple frag- 
ments, selective pieces can be submitted. Muscularis propria tissue 
may be recognizable by careful gross examination and at least a 
portion of it should be submitted for FS. Communication with 
the surgeon with regard to the purpose of the FS request, impact 
of the diagnosis on the surgical approaches at hand, and possible 
limitation of FS is critical 


Interpretation 
Over 90% of the bladder carcinomas in the USA are urothelial 
carcinomas, approximately 20% of which show divergent differenti- 
ation or variant morphology. Table 2.2 lists the WHO classification 
of invasive urothelial carcinoma and its variants, their incidences, 
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Туш 22 WHO classification of invasive urothelial 
carcinoma and variants. 


Infiltrating urothelial carcinoma Frequency 
and variants (5) 
Not otherwise specified 70-80 
With squamous differentiation 10-20 
With glandular differentiation 5-10 
With trophoblastic differentiation Rare 
Nested а 
Microeystic E 
Micropapillary Ls 
Lymphoepithelioma-like. Rare 
Plasmacytoid Rare 
Sarcomatoid 12 
Giant cell Rare 
Undifferentiated Rare 


and main diagnostic features. Some common pitfalls for diagnosis 
and their differential diagnoses are listed in Table 2.3 (invasive 
carcinoma and differential diagnosis) 

Squamous and glandular differentiation ranging from focal 
to extensive are the most common morphological variants of 
urothelial carcinoma and should not be misinterpreted as pure 
squamous cell carcinoma or adenocarcinoma because their 
prognosis and treatment might be different, In the case of urothe- 
lial carcinoma with glandular differentiation, the differential 
diagnoses should include colonic adenocarcinoma invading the 
bladder, prostatic adenocarcinoma extending into the bladder, or 
а primary bladder adenocarcinoma, in this order of incidence 
Because primary adenocarcinomas of bladder and colon are often 
histologically similar, their distinction mainly depends on clinical 
information, imaging studies, and intraoperative examination 
Prostatic adenocarcinoma may extend to the bladder neck and 
base. These tumors, usually of a high Gleason's score, may or 
may not display obvious glandular formation, but are composed 
of relatively uniform cells with round to oval nuclei, fine nuclear 
chromatin, prominent nucleoli, and relatively few mitoses. In con- 
trast, nuclear pleomorphism with coarse chromatin and numerous 
mitoses are usual features of urothelial carcinoma, Comparison 
with the previous biopsy of the primary tumor, if available, is 
always helpful. Rare primary bladder adenocarcinomas are com- 
posed of signet ring cells and can be a diagnostic challenge at 
intraoperative FS, because this type of tumor may not form a 
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Tam 23 Common bladder urothelial carcinoma variants, differential 


diagnoses, and their key diagnostic features. 


Differential diagnoses 


Features favoring urothe- 


lial carcinoma variant 


With squamous Pure squamous cell 
differentiation carcinoma 
Secondary or metastasis 


With glandular Primary adenocarcinoma 
differentiation 
Urachal adenocarcinoma 


Secondary or metastasis 


(colorectal or prostate) 
Nested variant von Brunn’s nests 


Paraganglioma 


Metastatic prostate 


Nephrogenic adenoma 
Cystitis cystica/ 


glandularis 
Nephrogenic adenoma 


Primary or metastatic. 


adenocarcinoma 

Sarcomatoid Primary sarcoma 

carcinoma Postoperative spindle cell 
nodule 


Inflammatory 
myofibroblastic tumor 
Micropapillary Metastatic carcinoma 
variant 
‘Small cell Lymphoma 
carcinoma. 
Secondary or metastatic 
small cell carcinoma 
Primary undifferentiated 


Urothelial carcinoma NOS 
‘component; urothelial CIS 

Clinical history and 
surgical findings 

Urothelial carcinoma NOS 
‘component; urothelial CIS 

Non-dome location; 
clinical findings 

Clinical history and. 
surgical findings 

Urothelial carcinoma. 
NOS component; 
urothelial CIS; deep 
invasion; more pronounced 
cytologic atypia 

NOS component. 
urothelial CIS 

More pronounced 
cytologic atypia and 
desmoplasia 

No inflammation; deeper 
location 

Deeper location, greater 
cytologic atypia 

No inflammation; deeper 
location 

Clinical history 


NOS carcinoma; CIS 
NOS carcinoma; CIS; 
greater cytologic atypia 
NOS carcinoma; CIS; 
greater cytologic atypia 
Clinical history 


Clinical history; NOS 
component; CIS 

Clinical history; urothelial 
carcinoma NOS, CIS 

Smaller nuclei, less 
pleomorphic, positive 
neuroendocrine markers 
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mass, but tends to diffusely infiltrate the bladder wall as individual 
cells. Diagnosing nodal metastasis, which often occurs with this 
tumor type, may also be difficult on FS because the tumor cells 
may closely simulate sinusoidal histiocytes. 

The depth of invasive urothelial carcinoma is best evaluated on 
permanent sections of preoperative transurethral biopsy or tumor 
resection specimen. Because invasion into muscularis propria is 
а major indication for radical cystectomy, the diagnosis must be 
accurate and differentiated from a tumorinduced desmoplastic 
myofibroblastic reaction or invasion into hyperplastic muscularis 
mucosae. It should be emphasized, however, that the differentia- 
tion may be impossible in small tissue samples, even in permanent 
sections. If called upon on evaluation of depth of tumor invasion 
on FS, unless it is obvious muscularis propria invasion, а con- 
servative diagnosis should be made (Figs. 2.31-2.33). Muscularis 
propria invasion is recognized by tumor cells infiltrating large 
bundles of unequivocal smooth muscle fibers, which appear as 
closely packed arrangements of spindled cells with cigarshaped 
nuclei and abundant eosinophilic cytoplasm (Figs. 2.34-2.36). It is 
differentiated from tumor-induced desmoplastic reaction, which 


Ficun 2.31 Invasive urothelial carcinoma invading the subepithelial tissue. 
Large sheets and nests of tumor cells infiltrating the stroma with desmo- 
plastic reaction, 
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Figure 2.32 Urothelial carcinoma with а confluent growth pattern with 
scanty stroma. Although the findings may be suspicious for invasive car- 
cinoma, evaluation of other areas is necessary to make the final diagnosis 
of invasion, 


Еш 2.33 Invasive urothelial carcinoma invades into stromal tissue with 
small clusters and a few single tumor cells with desmoplastic reaction, 
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Еш 2.34 Invasive urothelial carcinoma with sheets of cauterized tumor 
cells surrounding bundles of smooth muscle cells of muscularis propria 
(solid arrows). Desmoplasia is also present. (open arrows). 


Ficure 2.35 Invasive urothelial carcinoma with irregular nests of tumor 
cells infiltrating into large bundles of muscularis propria (arrows). On 
frozen section, these changes may be seen focally. 


асцан 2.36 Invasive urothelial carcinoma with irregular nests of tumor cells, 
dissecting and destroying bundles of smooth muscles of muscularis propria 
(arrow). The smooth muscle cells have small spindle nuclei and abundant 
dense eosinophilic cytoplasm, which is different from that of myofibroblasts 


Fior 2.37 Invasive urothelial carcinoma with irregular nests of tumor 
cells infiltrating subepithelial tissue with fibroblastic reaction, edema, and 
chronic inflammation. The myofibroblasts usually have elongated spindle 
and pointed nuclei and cytoplasmic processes. 
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may include abundant myofibroblasts, by noting that the myofi- 
broblasts usually have pointed nuclei, less eosinophilic cytoplasm 
than smooth muscle cells, and are usually separated by fibrous 
stroma (Fig. 2.37). Invasion to muscularis mucosae is usually 
suggested by the association of tumor cells with unequivocal but 
small and discontinuous smooth muscle bundles, which are close 
to large blood vessels. 

Occasionally, an intraoperative diagnosis of fibroepithelial polyp 
or papilloma may abort the need of more radical procedure. 


FROZEN SECTION DIAGNOSIS OF BLADDER NECK 
TISSUE IN RADICAL PROSTATECTOMY FOR PROSTATE 
ADENOCARCINOMA 


ical Background 
Bladder neck tissue is occasionally submitted for FS to check 
for the involvement by prostatic adenocarcinoma during radical 
prostatectomy. If positive, additional tissue might be obtained to 
achieve a negative margin if clinically feasible. Currently, involve- 
ment of bladder neck by prostate adenocarcinoma is considered 
to be high stage T4 tumor, although many recent studies dispute 
this conclusion. 


Specimen Handling 
The specimen is usually small and should be submitted entirely 
for FS. 


Interpretation 
The diagnosis is usually not a problem, as the tumor is more 
often high-grade tumor with large sheets of cribriform glands 
or fused glands, and diagnostic features of prostate carcinoma 
including large nuclei, prominent nucleoli, and lack of basal cells 
(Fig. 2.38). High-grade prostatic adenocarcinoma, particularly 
the ductal endometrioid adenocarcinoma, can present as bladder 
tumor in the bladder neck clinically, grossly and microscopi- 
cally. Occasionally prostatic hyperplasia can present as bladder 
neck nodules, Microscopically, it displays nodular proliferation 
of mixed gland and stromal elements with no cytologic features 
of carcinoma. Occasionally small glandular hyperplasia (atypical 
adenomatous hyperplasia or adenosis) or pure hyperplastic stromal 
nodule can be seen as well. 
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Tour 2.38 Prostatic adenocarcinoma. Gleason score 3 + 4 infiltrating 
through the bladder neck muscle bundles. 


EVALUATION OF THE LYMPH NODES DURING 
CYSTECTOMY 


ical Background 
Bilateral pelvic lymph node dissection is a part of standard proce- 
dure of radical cystectomy for muscle invasive bladder carcinoma, 
Recently some investigators recommend extending the node 
dissection to the aortic bifurcation or the inferior mestenteric 
artery to include the common iliac and pre-sacral lymph nodes. 
FS examination is highly accurate in detecting nodal metastasis 
in patients with bladder cancer undergoing radical cystectomy 
and pelvic nodal dissection.’ Evaluation of metastatic status of 
lymph nodes may have an immediate role in the intraoperative 
management decision making in terms of extent of nodal dissec- 
tion or rarely termination of radical procedure. 


‘Specimen Handling 
Pelvic nodal dissection specimens are submitted either in block 
or in packets. Identification of lymph nodes is achieved by visual 
examination, palpation, and removal of fat tissue by blunt dis- 
section, Representative sections from grossly metastatic lymph 
nodes are submitted, but lymph nodes that are grossly negative 
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should be cut into thin slices of 2-3 mm and submitted entirely for 
microscopic examination if requested. The decision of performing 
intraoperative FS diagnosis of nodal metastasis should be made by 
close communication between the surgeons and the pathologists 
in advance or intraoperatively. 


Interpretation 
In conventional urothelial carcinoma, metastatic foci are usually 
not difficult to identify. However, small focus of poorly differenti- 
ated carcinoma or unusual tumor variants such as micropapillary, 
plamacytoid, or lymphoma-like carcinoma can be extremely subtle. 
and easy to miss on FS (Figs. 2.39-2.42). Review of presurgical 
biopsy material and awareness of the variant histological types 
will be helpful. Careful examination of all submitted tissue and 
particular attention to the subcapsular sinus are important to 
avoid false negative diagnosis. On the contrary, histiocytic reac- 
tion characterized by sheet of histiocytes with abundant, granular 
cytoplasm replacing large portions of the pelvic lymph nodes 
is frequently seen in patients with joint prosthesis of the lower 
extremities, and should be differentiated from metastatic carci- 
пота (see also Chap. 4). 


Flours 239 Pelvic bymph node with metastatic urothelial carcinoma. Large and 
small nests of carcinoma cells present in the subcapsular and medullary sinuses, 
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Ficurt 2.40 Pelvic lymph node with metastatic urothelial carcinoma. Nests 
of urothelial carcinoma within the nodal sinuses. 


Ficunt 2.41 Pelvic lymph node with metastatic urothelial carcinoma. The 
lymph node is replaced by fibrosis and a few small clusters of atypical cells. 
This patient received neoadjuvant therapy before cystectomy and pelvic 
nodal dissection, 
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Ficun 242 Pelvic lymph node with metastatic urothelial carcinoma. Two 
highly atypical tumor cells are present within the lymph node, 
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Chapter 3 
Penis 


Steven S, Shen, Luan D. Truong, and Jae Y. Ro 


INDICATIONS FOR INTRAOPERATIVE PATHOLOGY 
CONSULTATION 

The two main indications for intraoperative FS for penile cancer 
are margin evaluation for partial or total penectomies and nodal 
status evaluation. It has been shown that the use of intraoperative 
FS can lead to a concomitant decrease in both positive surgical 
margins and recurrence in squamous cell carcinoma or Paget's 
disease.” 7 Nowadays, the diagnosis of penile cancer is made 
almost exclusively by tissue biopsy before definitive surgery. In fact, 
using FS for the purpose of diagnosis at the time of surgery is 
discouraged because it is often difficult or impossible to make a 
distinction between a well-differentiated squamous cell carcinoma 
or verucous carcinoma from nonneoplastic conditions. 


EVALUATION OF THE SURGICAL MARGINS 
FOR PARTIAL OR TOTAL PENECTOMY SPECIMENS 

Clinical Background 

Partial or total penectomy is an effective treatment for invasive 
squamous cell carcinoma of the penis. The goal is to ensure onco- 
logical control with negative resection margin. Tumor location, size, 
and depth of invasion help to determine the surgical management 
of the primary lesion. Intraoperative FS of proximal resection mar- 
gin is often requested to ensure adequacy of resection. The margins 
that need to be evaluated during partial ог total penectomy include: 
(1) skin margin, (2) corpora cavernosa and corpus spongiosum 
soft tissue margin, and (3) urethral margin. It is generally recom- 
mended that tumor excision with a 1.5-2.5 cm macroscopic surgical 
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Tam 3.1 Primary site and frequency of 
penile squamous cell carcinoma (adapted 
from Ro ТҮ et al. Urologic Surgical Pathology, 


2nd Ec 
Em Frequency (55) 
Glans m 

Prepuce n 

Coronal sulcus. 6 

Shaft H 

Glans and prepuce 5 

Glans, prepuce, and shaft — 14 


margin is an attempt to minimize the local recurrence. Most of the 
squamous cell carcinomas arise from glans, prepuce, or coronal 
sulcus (Table 3.1). The carcinoma in situ can spread to the urethral 
mucosa, or rarely penile skin. The invasive carcinoma often directly 
invades into corpus spongiosum and corpora cavernosa, In addi- 
tion to direct invasion, poorly differentiated squamous cell carci- 
noma or basaloid carcinoma can have lymphovascular invasion as 
well, For well-differentiated squamous cell carcinoma, verrucous 
carcinoma, or papillary squamous cell carcinoma, the chance of 
having a positive margin is very low. Urothelial carcinoma of penile 
urethra is exceedingly rare. Margin evaluation for this type of car- 
cinoma includes carcinoma in situ of urethra, periurethral glands 
involvement, or invasion carcinoma involving corpus spongiosum 
and corpora cavernosa, The most common diagnostic pitfalls and 
difficulties are discussed below. 


Specimen Handling 
Specimen is oriented and tumor is visually localized or palpated 
The penile carcinomas are either exophytic/fungating or ulcerated) 
infiltrative. On the basis of the gross impression of cancer in rela- 
tion to the margin, the manner of section submitted for FS will 
differ. For majority of the partial or total penectomy specimen, 
en face shaved margins are taken for FS. These margins include 
urethra, corpora cavernosa and corpus spongiosum with adjacent 
soft tissue, and skin tissue. When tumor is located near the margin 
by gross evaluation, the resection margin should be inked, and per- 
pendicular sections of tumor with inked margin are better to evaluate 
its status and distance to that margin, Occasionally, small separate 
margin tissue is submitted by surgeon and this tissue should be 
entirely submitted for FS. If orientation with indicated margin 
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(ink or suture) is provided, ink should be applied to the true mar- 
gin; perpendicular sections with the inked margin should be taken 
and entirely submitted. 


Interpretation 
In most cases, the margin evaluation is not difficult for the well- 
differentiated carcinoma (warty or verrucous) because their 
growth pattern is distinct from normal tissue. The margin of resection is 
rarely positive. Normal penile skin has squamous lining with or without. 
hyperkeratosis and delicate fibroconnective lamina propria (Fig. 3.1). 
Familiarity with penile urethral lining, squamous metaplasia, per- 
iurethral mucinous glands, as well as cavernosa tissue is helpful 
for correct interpretation of proximal tissue margins (Figs. 3.2-3.5). 
For poorly differentiated squamous carcinoma or basaloid carci- 
пота, deep stromal invasion or lymphovascular invasion is more 
likely to occur; therefore, in addition to skin and mucosa and 
urethra margin, careful examination of corpus spongiosum, corpora 
cavernosa, as well as lamina propia is necessary (Figs. 3.6 and 3.7). 
In general, almost all the penile lesions are diagnosed by preoperative 


Ficure 3.1 Normal penile (glans) squamous mucosa with lamina propria 
fibroconmective tissue. Mild hyperkeratosis is noted. There is abundant 
melanin pigmentation of the basal layers. No significant inflammation is 
present 
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Ficune 3.2 Penile urethral margin. A cross section of proximal urethral 
margin shows squamous lining, periurethral ducts within loose, edematous 
‘subepithelial tissue. 


FIGURE 3.3 Proximal normal urethral margin with urothelial lining and 
fibromuscular connective tissue. A focus of mucinous glands and ducts is 
present in the lamina propria. 


Ficuxt 34 Normal Penile urethra, Penile urethra is lined by layers of 
urothelial cells with relatively monotonous cells, which are evenly dis- 
tributed with preservation of polarity. No significant cytologie atypia, 
hyperplasia, or mitoses are present, The lamina propria tissue is composed 
of delicate fibrovascular tissue. On frozen section, a thicker section may 
show higher cellularity, and prolonged staining may affect the chromatin 
characteristic as Well. These may lead to misinterpreting normal penile 
urethra as dysplastic change. 


FIGURE 3.5 Cross section of proximal resection margin of corpus carvernosum. 
and tunica albuginea (right). The corpus carvernosum is composed of bundles 
of smooth muscle cells and abundant ectatic venous vessels. 
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Figure 3.6 Positive penile resection margin. A focus of invasive squamous cell 
carcinoma at the proximal penile resection margin of lamina propria. Nests of 
‘tumor cells surrounded by desmoplastic and inflammatory reaction. 


Figure 3.7 Positive penile resection margin. A large nest of basaloid squa- 
‘mous cell carcinoma within the distal portion of corpus spongiosum, 
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biopsy, and intraoperative diagnosis is usually not requested. 
Confirmatory FS diagnosis and tumor grading as well as evalua- 
tion of depth of invasion are requested for guidance of nodal dis- 
section. A comparison of clinicopathological features of invasive 
squamous cell carcinoma and its variants is shown in Table 3.2. It 
should be noted that there are a number of situations in which a 
definitive diagnosis on FS is very difficult, even on permanent sec- 
tions. Some of the most common difficult differentiation diagnoses 
on FS and their helpful features are discussed below. 

Reactive hyperplasia versus squamous cell carcinoma in situ: In 
contrast to normal squamous epithelium, reactive hyperplasia 
can show prominent thickening of the epithelium, enlargement of 
nuclei, and occasional mitoses. Features that favor reactive hyper- 
plasia include uniform nuclear enlargement and small nucleoli, 
spongiosis, intraepithelial and interface inflammatory cell infiltrate 
(Figs. 3.8 and 3.9). In contrast, carcinoma in situ shows full thickness 
dysplastic changes with increased М/С ratio, nuclear pleomorphism 
and mitoses, and lack of maturation (Figs. 3.10 and 3.11). 


Fior 3.8 Negative penile skin margin of a partial penectomy specimen. 
‘There is mild hyperkeratosis, mild squamous hyperplasia, prominent sub- 
epithelial, and mild intraepithelial chronic inflammation. No significant 
cytologic atypia is present. 


Tanz 3.2 Clinicopathological features of penile squamous cell carcinoma and variants 


NOS. Basaloid Warty Verrucous Sarcomatoid 
Age (mean years) — 60 55 61 50 60 

Size (em) up to 14.0 >40 40 3.0 5.0-7.0 
HPV-related No Yes Yes No No 
Koilocytosis Absent Absent Prominent Absent Absent 
Fibrovascular core Present Rare Present Rare Absent 
Pleomorphism Marked Moderate Moderate. Mild Marked 
Mitoses Frequent. Frequent. Occasional Rare Frequent 
Keratinization Variable Absent Present Present Absent 


Base of lesion 


Irregular jagged 


Irregular infiltrative 


Rounded or irregular 


Regular, pushi 


Irregular, jagged 
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Figure 3.9 Squamous hyperplasia and reactive atypia, Penile skin resection. 
‘margin showing marked squamous hyperplasia, spongiosis, and prominent. 
dense chronic inflammation extending to the epithelium. Uniform nuclear 
enlargement and small nucleoli are characteristic. 


Ек 3.10 Perpendicular section of margin with adjacent squamous 
сей carcinoma, The nondysplastic squamous epithelium (upper) exhibits 
marked spongiosis, reactive atypia, and intraepithelial lymphocytes. The 
‘squamous cell carcinoma in situ (lower) is characterized by full thickness 
dysplasia with lack of maturation, high N/C ratio, and marked hyperchro- 
matia of nuclei. 
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Ficure 3.11 Squamous cell carcinoma in situ. There is marked increase of 
cellularity, lack of cytoplasmic maturation, increase of N/C ratio, nuclear 
enlargement, hyperchromasia, and significant pleomorphism, 


Verrucous carcinoma versus well-differentiated squamous carci- 
пота versus hyperplasia: Verrucous carcinoma is characterized 
by high degree of cellular differentiation and lack of significant 
cytologic atypia and a pushing, blunt deep border with subepithe- 
lial stroma (Figs. 3.12-3.14). There can be chronic inflammation 
in the surrounding stroma but no desmoplastic reaction occurs. 
Diagnosis of verrucous carcinoma in a biopsy or FS should be 
conservative and with great caution, Well-differentiated squamous 
cell carcinoma shows marked irregular infiltration, tumor necro- 
sis, and prominent cytologic atypia (Figs. 3.15-3.18). Hyperplasia 
has similar morphological and cytologic features as those of 
verrucous carcinoma, but without deep tissue involvement and 
in some instances might be associated with development of ver- 
rucous carcinoma. 

Warty carcinoma versus condyloma: Warty carcinoma is often 
large exophytic tumor with prominent HPV changes and promi- 
nent fibrovascular cores. The epithelial-stromal interface is infil- 
trative, pushing, or mixed. Helpful features to distinguish it from 
condyloma include larger size, more pronounced cytologic atypia, 
and infiltrative margin. Condyloma is often smaller, often with 


Еш 3.12 Verrucous squamous cell carcinoma. The tumor by definition 
is well differentiated. The tumor exhibits a characteristic broad-based 
"pushing" pattern of infiltration. 


Ficure 3.13 Verrucous squamous cell carcinoma. It is characterized by 
marked proliferation of tumor cells forming large nests with pushing margin 
toward the base, The tumor cells contain abundant eosinophilic to clear cyto- 
plasm, low NIC ratio, and mild-to-moderate cytologic atypia. Chronic inflam- 
mation is evident at the interface with the deep fibroconnective tissue. 
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pushing margin with lack of destructive stromal invasion, The tumor cells 
аге mild to moderately pleomorphic with rare mitoses. There is prominent. 
chronic inflammation at the tumor base and stromal tissue. 


Ficune 3.15 Invasive wellmoderately differentiated squamous cell carcinoma, 
An invasive carcinoma with irregular infiltrating tumor cell nests with 
necrosis and keratinization. Extensive inflammation is present. The surface 
epithelium is uninvolved. 


Ficus 3.16 Invasive squamous cell carcinoma. The tumor is characterized 
by sheets or nests of tumor cells surrounded by desmoplastic stroma and 
chronic inflammation, Focal keratinization is present, Small clusters of single 
atypical cells are often helpful to make a definitive diagnosis of invasion, 


Ficunt 3.17 Moderately differentiated squamous cell carcinoma. A papillary 
‘squamous cell carcinoma with moderate cytologic atypia. Whether there is 
invasion cannot be evaluated, 
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Ficure 3.18 Invasive moderately differentiated squamous cell carcinoma. 
The tumor exhibits irregular nests of tumor cells with marked cytologic 
atypia and desmoplasia. 


exuberant papillomatosis. Characteristic koilocytotic changes are 
usually evident and cytologic atypia is minimal (Fig. 3.19). 

Sarcomatoid carcinoma versus pseudosarcomatous stromal reac- 
tion: Sarcomatoid carcinoma is most often associated with a better 
differentiated squamous cell carcinoma. Pseudoangiosarcomatous 
pattern can be prominent (Figs. 3.20-3.22). Multiple sections near 
ог adjacent to the normal epithelium might be helpful for correct 
diagnosis. In situation of ulceration and florid chronic inflamma- 
tion, granulation tissue or prior therapy, the diagnosis should be 
made with great caution. 

Basal cell carcinoma versus basaloid squamous cell carcinoma: 
Basal cell carcinoma can occur in the penile skin (Figs. 3,23 and 
3.24). It has the typical features as those of skin basal cell carcinoma 
occurring elsewhere. Basaloid squamous cell carcinoma, on the other 
hand, is often highly aggressive and deeply invasive. The tumor is 
composed of compact nests of basaloid tumor cells with high N/C 
ratio, inconspicuous nucleoli, and numerous mitotic features, 

Seborrheic keratosis (SK) versus well-differentiated squamous cell 
carcinoma: SK is characterized by basaloid cell proliferation 
which can be papillomatous, resembling well-differentiated papil- 
lary squamous cell carcinoma, The differential features include 
lack of significant cytologic atypia, flat superficial lesion, and 
presence of horn cysts (Figs. 3.25 and 3.26). 


Ficure 3.19 Penile condyloma. There is marked papillomatosis, hyper- 
keratosis, and acanthosis. Minimal cytologic atypia and koilocytotic changes 
are present. 


Ficure 3.20 Invasive squamous cell carcinoma with adjacent pseudoepithe- 
liomatous hyperplasia. The tumor is diffusely infiltrative with solid nests or 
cords of cells within a dense desmoplastic stroma, 
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Figure 321 Invasive squamous cell carcinoma, The infiltrative tumor 
shows small clusters or cords of carcinomatous cells infiltrating the 
underlying fibroconnective tissue. There are also florid chronic inflamma- 
tion and vascular proliferation (arrows), occasionally simulating invasive 
carcinoma on FS, 


Figure 3.22 Invasive squamous сей carcinoma, The tumor shows irregular 
connecting cords (pseudovascular pattern) and chronic inflammation. 


FicurE 3.23 Penile skin basal cell carcinoma of superficial type. Proliferating 
hasaloid cells at the base of the epidermis with characteristic pallisading 
and cleft around the tumor cells. 


Ficunt 3.24 Penile skin basal cell carcinoma of superficial type. Proliferating 
basaloid cells at the base of the epidermis with characteristic pallisading 
and cleft around the tumor cells, 


Тооке 3.25 Irritated seborrheic keratosis of penile skin. There are proliferation of 
basaloid cells with a flat bottom, papillomatosis, and horn cysts. No signifi- 
cant cytologic atypia is present, Chronic inflammation is prominent. 


Ficure 3.26 Irritated seborrheic keratosis. The lesion is characterized by 
marked proliferation of basaloid cells, papillomatosis, and horn eysts. No 
significant cytologic atypia is present. There are marked chronic inflam- 
mation and melanin pigment deposits. 
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EVALUATION OF LYMPH NODES DURING PENECTOMY 


Clinical Background 
Nodal metastasis remains the single most important prognostic 
factor for patients with penile cancer?! Approximately 20% of the 
patients with penile squamous cell carcinoma and clinically impalpable 
inguinal nodes at presentation will have occult micrometastasis.” 
Clinical examination and imaging techniques remain inaccurate 
for detecting micrometastasis. Superficial and modified inguinal 
nodal dissection techniques with intraoperative FS remain the 
“gold standard” for detecting the micrometastasis. In some centers, 
sentinel lymph node FS has shown to be effective in determining 
the extent of nodal dissection and therefore avoid unnecessary side 
effects of nodal dissection. In patients with well-differentiated squa- 
mous cell carcinoma and nonpalpable nodes, nodal dissection is not 
recommended. In patients with intermediate risk cancers (high grade 
and clinical T2) and without palpable nodes, sentinell lymph node 
biopsy with FS might be useful. In patients with poorly differentiated 
high-risk patients, nodal dissection with intraoperative FS is strongly 
recommended, Even in patients with palpable nodes, due to false 
positive findings of imaging and physical examination, FS is the only 
means to determine the extent of nodal dissection, 


‘Specimen Handling 
Sentinel or nonsentinel lymph nodes are carefully dissected from 
the fat tissue and all lymph node tissue should be submitted 
entirely for FS and avoid cutting too much tissue during the FS. 


Interpretation 
FS diagnosis of nodal metastasis of squamous cell carcinoma is often 
straightforward (Fig. 3.27). Cytologic imprint preparation can be a 
helpful adjunct for intraoperative FS diagnosis (Fig. 3.28). 

For clinically negative nodal tissue, multiple levels might be cut 
to detect small focus of metastatic carcinoma. False negative diag- 
nosis can result from small focus of metastatic basaloid or high 
grade squamous cell carcinoma, which can simulate germinal center 
of lymph node on FS. Occasionally confluent sinus histiocytosis or 
foamy macrophages can be erroneously interpreted as metastatic 
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Tiam 3.27 Metastatic poorly differentiated squamous cell carcinoma. Large 
sheets of basaloid tumor cells replace the lymph node and are surrounded 
by dense fibrotic capsule with obliteration of subcapsular sinuses. 


Ficunt 328 Touch imprint cytology of a superficial inguinal lymph node 
showing metastatic poorly differentiated squamous cell carcinoma. Nests 
of tumor cells with hyperchromatic and overlapping nuclei, and frequent 
apoptosis. The background shows tumor necrosis. 


Chapter 4 
Prostate 


Ferran Algaba, Steven S. Shen, Luan D. Truong, and Jae Y. Ro 


REASONS FOR INTRAOPERATIVE PATHOLOGY 
CONSULTATION 

The widespread screening by measurement of serum prostatic specific 
antigen (PSA) and needle core biopsy allows more and more organ- 
confined prostate cancer being diagnosed. Orchiectomy as a treatment. 
for prostate cancer almost completely disappears due to the availability 
of effective androgen ablative therapy. It is rarely necessary for the 
urologists to rely on intraoperative FS diagnosis for surgical treatment, 
However, there are still situations that FS is indicated for guidance of 
the surgical intervention as listed below: 


1. Evaluation of surgical margin status during radical prostatectomy. 

2. Evaluation of metastatic status of pelvic lymph nodes during 
radical prostatectomy. 

3. Intraoperative diagnosis of adenocarcinoma in prostate from 
organ donors. 

4. Intraoperative diagnosis of prostatic transurethral resection speci- 
mens, or simple prostatectomy specimens for nodular hyperplasia. 


EVALUATION OF THE SURGICAL MARGINS 


Clinical Background 
The most common FS request in prostate cancer treatment is 
for the purpose of determining the status of the surgical margins 
during radical prostatectomy. In fact, the literature on the use 
and recommendation of FS for margin evaluation during radical 
prostatectomy is somewhat conflicting. Some investigators favor 
the routine use of FS as it may decrease the rate of final positive 
margins?! others argue against this ргасіісе 5 Because of the 


"s 
LD. Truong et al., Frozen Section Library: Genitourinary Tract, 
Frozen Section Library 2, DOI 10.1007/978-1-4419-0691 
© Springer Science + Business Media, LLC 2009 


116 FROZEN SECTION LIBRARY: GENITOURINARY TRACT. 


improved selection of patients eligible for radical prostatectomy, 
requests for intraoperative FS evaluation of margin status have decr- 
eased significantly. In most studies, positive margins at patholo- 
gical examination have been shown to be associated with increased 
risk of biochemical disease recurrence. However, the clinical sig- 
nificance of a positive margin is still controversial. In one study, 
а significant proportion of patients with positive margins (65%) 
experience no biochemical failure." This is the main reason for a 
lack of consensus on the use of FS. 

In selective patients with high-risk disease, as determined by 
combination of clinical stage, Gleason score and PSA levels, FS 
can reliably predict the final surgical margin status when there are 
concerns about the margin status. Because of the relatively low 
predictive value of FS of the bladder neck and the neurovascular 
bundleflateral pedicle, routine use of FS is not recommended. 
However, as more and more radical prostatectomy is performed 
for organ-confined early prostate cancer and in younger patients, 
preservation of neurovascular bundles and maintaining erectile 
function become critical. FS to determine whether they are affected 
by carcinoma will determine the feasibility of nerve-sparing sur- 
gery. Since it was shown that FS of the apex has a better predictive 
value for the final surgical margin," most authors recommend FS 
of the apical margin to reduce the rate of final positive surgical 
margin and to maximize the urethral length, which should improve 
urinary continence of vesicourethral anastomosis P536 

The area with the highest risk of positive surgical margin 
appears to depend at least in part on the surgical approach, Thus, 
the apex bears the highest risk in the retropubic approach, the 
bladder neck in the perineal approach, and the neurovascular bun- 
dles in the posterolateral aspect in the laparoscopic approach." 
‘The latter observation and the fact that the neurovascular bundles 
are the main pathway for extraprostatic spread of tumor indicate 
that FS of the neurovascular bundles may be helpful when а lapar- 
oscopic nerve-sparing prostatectomy is performed with an attempt 
to preserve neurovascular bundles in patients with high risks for 
extraprostatic extension. 


‘Specimen Handling 
If biopsies from different surgical margins including the neurovas- 
cular bundle are submitted, the entire specimen should be submit- 
ted for FS evaluation, If evaluating margin status is requested on 
radical prostatectomy specimen, the urologist should indicate the 
suspicious areas by India ink or suture Че. These areas should 
be repainted with permanent color ink (since India ink may not 


PROSTATE 117 


survive FS procedure), and perpendicular sections should be taken. 
for FS to evaluate the margin status. 


Interpretation 
For intraoperative small biopsies submitted for FS, the presence of 
any neoplastic glands is considered a positive margin (Figs. 4.1-4.3). 
The diagnosis of prostatic carcinoma will rely on both architectural 
and cytologic features. The diagnostic criteria will be discussed in 
the following section. The presence of nonneoplastic glands should 
also be reported to the surgeon, as this finding may indicate inad- 
equate removal of the prostate tissue or capsular incision. 

For radical prostatectomy specimens, the interpretation and 
criteria used for FS margin evaluation should be identical to that 
for permanent sections, It is important to be aware of the artifacts 
associated with freezing and sampling. As most prostate cancer 
arising from the peripheral zone, for larger volume prostate cancers, 
the tumor tissue can come very close to the capsular margin. In 
order to make an unequivocal diagnosis of positive margin, the 
malignant glands have to come to direct contact with the inked 
margin. Evaluation of extraprostatic extension is usually not required. 
during the intraoperative FS. For practical purposes, neoplastic 
glands in adipose tissue indicate extraprostatic extension (Fig. 4.4), 
Be cautious to report extraprostatic extension at FS as small 
amount of fat tissue can be seen within the prostatic parenchyma"? 
and freezing artifact may simulate adipose tissue. 

There are a number of pitfalls in interpretation of intraop- 
erative FS. The causes of erroneous interpretations may include 
various artifacts (artifactual tear, crush, and thermal changes), 
anatomical variations (owing to lack of a true prostatic capsule),"* 
the presence of intraprostatic fat, and desmoplastic changes 
that are induced by invading carcinoma and mimic the peripro- 
static fibrous tissue." In all of these situations, the diagnosis of 
extraprostatic extension and positive surgical margin should be 
made with great caution. Thermal artifact is particular prob- 
lematic for interpretation of margin status and for distinction of 
benign from malignant glands. The constellation of multiple fea- 
tures including haphazard infiltrative pattern (Fig. 4.5), enlarged 
nuclei, prominent nucleoli, lack of basal cells (Fig. 4.6), and 
perineural invasion (Fig. 4.7) remains very helpful for a correct 
FS diagnosis. Cauterized nerves or ganglion tissue can simulate 
high-grade prostate carcinoma (Fig. 4.8). Similarly, small vessels 
with margination of neutrophils can also simulate carcinoma or 
Iymphovascular invasion (Figs. 4.9 and 4.10). It is helpful to have 
recuts or deeper levels of those areas for a definitive diagnosis. 
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Ficunt 4.1. FS of posterolateral margin biopsy. (a) Low-power view shows 
the crowded small glands with fusion and irregular infiltrating edge, 
consistent with prostate carcinoma with a component of Gleason pattern 
4 carcinoma. Notice also the freezing and cautery artifact on cancerous 
glands. Grading or assigning a Gleason score of tumor is not necessary. 
The presence of carcinoma indicates a positive margin. (b) Higher power 
view shows prostate adenocarcinoma with cribriform and fused glands, 
focal intraluminal blue mucin (arrow) and irregular infiltrative growth. 
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Ен 4.2. Biopsy of bladder neck tissue with a positive margin. Prostate 
carcinoma with haphazard infiltration of small neoplastic glands dissect- 
ing fibromuscular bundles of bladder neck. Large muscle bundles are typi- 
cally seen in the biopsy from the bladder neck. 


Ficune 4.3. Biopsy of apical tissue with positive margin. There are crowded 
and fused glands infiltrating fibromuscular stroma. Although marked cau- 
tery artifacts are present, which obscure the cytologie details, the presence 
of markedly enlarge cells, nuclear pleomorphism, and prominent nucleoli, 
and lack of basal cells (solid arrow) are helpful features for the diagnosis 
of prostate carcinoma, The adjacent vascular endothelial cells (open arrow) 
and fibroblasts can serve as internal controls for the cell size, 


тешик 44. Prostate carcinoma. (a) Prostate carcinoma with neoplastic 
glands within the adipose tissue and also chronic inflammation. Although 
intraparenchymal adipose tissue has been reported in the prostate, the pres- 
ence of fat tissue admixed with glandular components (abnormal location) is 
highly consistent with extraprostatic extension of carcinoma. (b) Infiltrating 
prostate carcinoma with neoplastic glands that are difficult to identify on FS. 
Small glands with a single layer for the lini 
rigid lumen are helpful features of diagnosis of ma (solid arrows). 
Lymphocytic infiltration can obscure the glandular architecture and can 
appear as pseudogland (open arrow) surrounded by lymphocytes. 


FicuRt 4.5. Biopsy of lateral surgical margin with carcinoma, An irregular 
infiltrative and haphazard growth pattern is helpful diagnostic features of 
carcinoma in spite of marked cautery artifact. 


тешик 4.6. Biopsy of apical margin. High-power view shows one atypical 
gland with large nuclei and prominent nucleoli, highly suspicious for 
adenocarcinoma. Lack of basal cells and dense amphophilic cytoplasm are 
also helpful for the diagnosis of carcinoma. 
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Figure 4.7. Biopsy of posterolateral margin. (a) Circumferential perineural 
invasion by carcinoma glands. There is marked сашегу artifact of glan- 
dular epithelium with nuclear debris with condensation around the nerve 
tissue. In spite of poor cytologic detail, perineural invasion is diagnostic for 
carcinoma. (b) High-power view of neoplastic glands with circumferential 
perineural invasion. The tumor cells show large nuclei and prominent 
‘nucleoli. Identification of nerve fibers and their relationship with epithelial 
component is helpful for the diagnosis. 
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Figure 4.8. Ganglion cells and nerve simulating carcinoma. (a) Cauterized 
ganglion cells and nerve can resemble poorly differentiated cribriform 
prostate carcinoma, They are often well circumscribed with evenly distrib- 
шей cellular elements with large ganglion cells (solid arrow) with prominent 
basophilic granular cytoplasm (oper arrow). Ganglion cells may not be 
evident. (b) High-power view of the same field. 
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Figure 49. Blood vessels simulating carcinoma. (a) Inflammatory cells and 
vessels filled with neutrophils mimicking prostate cancer (arrow) when asso- 
ciated with marked freezing and cautery artifact (b) Arteries and veins with 
intravascular margination of white blood cells resembling glandular elements. 
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Ficure 4.10. Inflammatory cells simulating carcinoma. Margination of 
neutrophils within large thick-walled arteries and veins may mimic vascular 
invasion or prostate carcinoma. 


If a definitive diagnosis still cannot be reached after deeper sec- 
tions, another biopsy for FS may be requested or the definitive 
diagnosis is deferred to permanent sections. 


EVALUATION OF PELVIC LYMPH NODES DURING 
RADICAL PROSTATECTOMY 


Clinical Background 
Lymph node dissection is an integral part of TNM staging and is 
potentially therapeutic, when performed with radical prostatec- 
tomy. Furthermore, nodal metastasis implies disseminated carci- 
пота and is generally a contraindication of radical prostatectomy 
as а treatment for prostatic carcinoma. With more and more 
early and localized prostate cancer being treated by radical pros- 
tatectomy, there is an apparent stage migration in recent years. 
Routine FS of the lymph nodes during radical prostatectomy 
may not be necessary for all patients. First, the incidence of nodal 
metastasis in radical prostatectomy continues to decrease from 
5.2-7.9% in some previous series to 1-2% recently. This reduced 
incidence is most likely due to serum PSA screening with early cancer 
detection and also due to better case selection on clinical criteria. 
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Furthermore, a number of nomograms based on serum PSA, biopsy 
Gleason score, and clinical tumor stage and others have been 
developed to predict the risk of lymph node metastasis.” Thus, 
in patients with a low or intermediate risk, the chance of nodal 
metastasis is minimal and therefore FS may not be needed." 
However, for patients with high risk of nodal metastasis, positive 
nodal metastasis by FS may help the surgeon to decide on aborting 
or proceeding with radical prostatectomy. 


Specimen Handling 
The choice of FS versus gross examination will be determined by 
urologists and pathologists together based on clinical and gross 
findings. Some have suggested that all lymph nodes should be sub- 
mitted for FS in cases with a Gleason score of 8 or higher. If the 
Gleason score is lower than 8, gross evaluation alone or examina- 
tion of two or three representative nodes (selected on the basis of 
size and consistency) is recommended. 

All lymph nodes should be serially sectioned in 3-4 mm inter- 
vals and carefully examined grossly. For patients with low risk of 
nodal metastasis, gross examination might be sufficient. However, 
any areas that are suspicious for metastatic carcinoma grossly 
should be submitted for FS. 


Interpretation. 
The specificity of FS diagnosis of nodal metastasis approaches 
100%. The sensitivity reaches 100% if there are grossly suspicious 
lesions but much lower (67%) in cases of micrometastasis with а 
false negative rate of 339,929 These data suggest that if FS is to 
be performed on a grossly negative lymph node, serial slices of 
the entire lymph node should be submitted to ЕЗ. 

Metastatic high-grade metastatic carcinoma with cribriform 
gland formation or comedo-type necrosis is relatively easy to 
diagnose by FS. High-grade carcinoma tends to induce desmo- 
plastic reaction, which facilitates its recognition in FS (Fig. 4.11). 
However, well-differentiated tumors often lack desmoplasia and 
their cytologic features are relatively bland (Figs. 4.12 and 4.13), 
Small focus of metastasis, particularly when they are subjected. 
to freezing artifact, can easily be overlooked. Metastatic high-grade 
Gleason pattern 5 carcinoma and tumors composed of signet 
ring cells or foamy cells can simulate and misinterpreted as sinus 
histiocytes. Conversely, false positive FS result has been reported 
їп patients with hip joint replacement, in whom the pelvic lymph 
nodes may be extensively infiltrated with foamy histiocytes 
and they can closely simulate metastatic prostate cancer cells’? 
(Fig. 4.14). Similar to other locations, reactive intranodal vascular 


me 4.11. Metastatic prostate carcinoma to lymph node. (a) high-grade 
carcinoma with diffuse sheets of neoplastic glands, poorly formed glan- 
dular lumens, and surrounding desmoplastic stroma. (b) High-grade 
carcinoma with eribriform glands and abundant desmoplastic reaction. 
Different from many other types of carcinoma, prostate cancerous glands 
typically are composed of relatively monotonous tumor cells with no 
significant pleomorphism. 
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Еш 4.12. Metastatic prostatic acinar adenocarcinoma to lymph node. 
The tumor cells have uniformly enlarged nuclei, regular nuclear mem- 
brane, and prominent nucleoli, There is minimal or no desmoplastic 
reaction, 


spaces can mimic metastatic adenocarcinoma as well (Fig. 4.15). 
Rarely, sinus histiocytes can have a signet ring appearance, 
particularly on FS, and can lead to false positive diagnosis of 
metastatic carcinoma, Intranodal inclusion-type glands with cells 
showing Mullerian features have also been rarely reported in pel- 
vic lymph nodes in men.” Awareness of these pitfalls and review 
the previous biopsy material before FS are very helpful for a cor- 
rect interpretation. 


FROZEN SECTION DIAGNOSIS OF ADENOCARCINOMA IN 
PROSTATES FROM ORGAN DONORS 


Clinical Background 
Organ transplantation has been increasingly performed in recent. 
years. Both organ recipients and donors may harbor a clinically 
silent, but significant prostate cancer. Many types of solid cancer сап 
occur in patients after transplantation including very rarely prostate. 
adenocarcinoma. So far only one documented case of prostate 
carcinoma was developed in a patient of heart recipient?" FS is 
usually not requested for the purpose of detecting occult prostate 
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Ficure 4.13. Metastatic prostatic acinar adenocarcinoma to lymph node. 
(a) Tumor tissue with acini and glands with relatively small nuclei and 
minimal desmoplasia, These glands are still relatively cohesive with sharp 
demarcation from lymphoid cells. (b) The tumor cells have relatively bland 
cytologic features with small nuclei, round to ovoid nuclei, homogenous 
chromatin, and small nucleoli. 
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шак 4.14, Accumulation of histiocytes in lymph node due to joint replace- 
ment simulating prostate carcinoma. (a) Although focal accumulation of 
macrophagevhistioevtes is frequent in pelvic Iymph node, the type of his- 
Чосуйс reaction associated with knee or hip joint replacement, as shown 
here, is characteristic for this condition, if this type of lesion is aware of. 
Otherwise, it can be easily confused with metastatic high-grade prostatic 
carcinoma, It is characterized by extensive replacement of pelvic lymph 
node by contiguous, closely packed histiocytes without desmoplasti stromal 
reaction. 


carcinoma. However, if the donor have а high-serum PSA, it is 
important to rule out the possibility of significant prostate cancer. 


‘Specimen Handling 

It is impractical to do FS of entire prostate. The prostate should be 
sectioned transversely from apex to bladder neck at 3 mm intervals 
and examined carefully with suspicious areas being submitted for 
FS. If suspicious lesions are not seen, extensive sampling of the 
peripheral zone will be the important as the majority of prostate 
cancer arise from this zone. If this procedure does not disclose а 
carcinoma, it is generally accepted that the donor is free of pros- 
tate carcinoma, à 


Interpretation. 
See in following section. 
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Ficune 4.14. (b) On higher magnification, these histiocytes are characterized 
by cells with very abundant foamy cytoplasm, small round to ovoid 
nuclei, There is no discernible gland formation or nested pattern of 
carcinoma. The N/C ratio is much higher and the nuclei are smaller than 
that of prostate carcinoma. 


Ficut 4.14. (e) Replacement of pelvic lymph node by foamy histiocytes 
resembling high-grade or foamy gland metastatic adenocarcinoma. Freezing 
artifact can simulate glands. 
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Еш 4.15, Reactive intranodal postcapillary venules. The blood vessel 
‘shows plump endothelial cells with prominent nucleoli, which may mimic 
carcinomatous glands. 


FROZEN SECTION DIAGNOSIS OF ADENOCARCINOMA IN 
PROSTATIC TRANSURETHRAL RESECTION SPECIMENS, 
OR SIMPLE PROSTATECTOMY SPECIMENS 

FOR NODULAR HYPERPLASIA. 


Clinical Background 
In the past, FS of core needle biopsy had been used for the intra- 
operative diagnosis of prostate cancer, This practice is no longer 
acceptable as preoperative biopsy diagnosis is an integral part of 
risk assessment and surgery planning. More importantly, the reli- 
ability of FS in this context is rather poor: In some institutions, 
transurethrally resected prostate specimens or simple prostatec- 
tomy specimens performed for nodular hyperplasia may be sub- 
mitted for FS to detect carcinoma. In the past, this has been done 
mainly for the purpose of immediate postoperative patient coun- 
seling. However, this practice should be strongly discouraged due 
to frequent false positive or false negative results associated with 
sampling or FS artifacts. Even when the diagnosis of carcinoma 
is correctly made, grading, especially for the low-grade tumors, 
is extremely unreliable, In addition, the diagnosis of carcinoma 
rarely changes the course of surgery. 
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Specimen Handling 
For transurethrally resected prostate specimens, the amount of 
tissue selected for FS is not well defined. In one study, selecting 
areas with a firmer than normal consistency and a yellowish hue 
affords а 100% specificity and a 39% sensitivity in diagnosing 
prostate cancer." In simple prostatectomy specimen, sampling of 
the indurate area in the peripheral zones of the prostate has the 
best chance to identify carcinoma. 


Interpretation: Diagnosis of Well Differentiated 
Prostate Carcinoma 

The diagnosis of prostate cancer relies on the architectural and 
cytology features, Similar to permanent tissue section, prostate 
cancer diagnosis is based on a number of criteria, the most impor- 
tant of which are the architecture of gland proliferation (small 
glands, cribriform growths, and solid and cord masses), nuclear 
atypia with large nucleoli, and absence of basal cells." At low 
power, when the glands are too small and too crowded, and the 
glandular cell cytoplasm is too clear, it should be further evaluated 
at high power for helpful diagnostic features including enlarged 
nuclei, prominent nucleoli, and lack of basal cells." The absence of 
basal cells may be very difficult to evaluated in intraoperative 
FS, as it may only be demonstrated with immunohistochemi- 
cal methods." Although rapid immunohistochemical methods 
are being developed, these are not yet implemented or practical 
in routine FS practice. One very useful diagnostic feature for 
carcinoma is the demonstration of circumferential perineural 
invasion, But be aware of the fact that benign or atrophic glands 
may abut nerves, 

Although the majority of the prostate carcinomas are micro- 
acinar with proliferation of well-formed small glands, high-grade 
carcinoma may show cribriform or solid growth patterns or single 
cells, It must be noted, however, that there are multiple benign 
morphologic mimickers of prostatic adenocarcinoma." It is 
often difficult to recognize them on FS. The most common entities 
and their salient diagnostic features are summarized here: 

Sclerosing adenosis: In one study, this condition accounts for 
some 25% of the diagnostic errors. The features that are helpful 
to distinguish it from an adenocarcinoma are greater variation of 
the gland size and shape, the thickened basement membrane, and 
the cellular stroma composed of myoepithelial cells." 

Atypical adenomatous hyperplasia: This lesion, also called 
prostatic adenosis," is also a common benign mimicker of well- 
differentiated carcinoma 9!!! It is considered to be a precursor 
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lesion of transition zone prostate carcinoma, although this is still 
not well established. At low-power magnification, atypical adeno- 
matous hyperplasia has a similar microglandular growth pattern 
as that of well-differentiated prostate carcinoma. The key distin- 
guishing features are that the cells lack of prominent nucleoli and 
the gland retains basal cells, at least partially. 

Basal cell hyperplasia: This lesion is commonly found within 
the context of benign prostatic hyperplasia in transition zone, but 
it can occur in the peripheral zone as well.’ Helpful diagnostic 
features for basal cell hyperplasia include multiple cell layers, 
cytoplasmic basophilia, and absence of prominent nucleoli. The 
so-called atypical basal cell hyperplasia may be mistaken for 
prostatic carcinoma because it often exhibit prominent nucleoli 
and cytologic atypia." 

Prostate atrophy: This is a very common and morphologically 
variable lesion. It accounts for most of the erroneous diagnoses of 
adenocarcinoma at the peripheral area of the prostate in core needle 
biopsies." The most useful diagnostic feature for atrophy is the 
preservation of lobular architecture of glandular units at low-power 
magnification. Prostatic atrophy also lacks prominent nucleoli and 
basal cells are partially maintained. It is important to note that pros- 
tate carcinoma with a pseudoatrophic pattern can also rarely occur." 
FS diagnosis in this situation can be particularly treacherous. 

Clear cell cribriform hyperplasia: Prostatic nodular hyperplasia 
may adopt focally cribriform and clear cell appearance that is 
likely to be mistaken for high-grade prostate adenocarcinoma, 
Basal cells are preserved and even focally hyperplastic in this 
lesion and the component cells lack prominent nucleoli.!® 

Reactive atypia associated with inflammation or treatment: 
Glandular reactive atypia secondary to either inflammation or 
previous hormonal or radiation therapy may be extremely difficult 
to diagnose." In these situations, careful assessment of the archi- 
tectural pattern and clinical correlation are essential for avoidance 
of an incorrect diagnosis." 

Nephrogenic adenoma: It has a variety of growth patterns 
including microglandular structures or acini, similar to that of 
prostate carcinoma. However, it occurs almost. exclusively in 
periurethral location and often has smaller acini than those in 
prostate carcinoma.!^!U Because nephrogenic adenoma is fre- 
quently negative for basal cell markers and positive for racemase 
(P5045), immunohistochemical results can further complicate the 
distinction. In this situation, immunostain for PSA or prostatic 
acid phosphatase should be helpful to exclude their prostatic gland 
origin. 
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Other benign mimickers of prostate cancer: Other small gland 
mimickers of prostate cancer include mesonephric hyperplasia, 
mucinous metaplasia, and verumontanum mucosal gland hyper- 
plasia, and normal anatomic structures such as Cowper's glands, 
seminal vesicle, or ejaculatory duct. 


Diagnosis of High-Grade Prostatic Carcinoma 
Benign conditions that may mimic high-grade prostate carcinoma: 
These include xanthogranulomatous inflammation, malakoplakia, 
granulomatous prostatitis, transitional and squamous metaplasia 
induced by inflammation or previous procedures, and rarely normal 
paraganglia. The main features that differentiate high-grade 
prostate carcinoma from benign conditions are their cytological 
findings including uniform nuclear enlargement and prominent 
nucleoli, 

Malignant neoplasms that may mimic high-grade prostate 
carcinoma: These include prostatic urothelial carcinoma, colorectal 


cancers, and metastatic cancers from other sites. Helpful features 
including relatively monotonous nuclei, prominent nucleolus, and 
lower number of mitoses favor high-grade prostate carcinoma. In 
contrast, marked nuclear pleomorphism, variable nucleolar prom- 
inence, and frequent mitoses favor nonprostatic malignancy. ™ 
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Chapter 5 
Testis 


Ferran Algaba, Jae Y. Ro, Steven S. Shen, 
and Luan D. Truong 


REASONS FOR INTRAOPERATIVE CONSULTATION 
Intraoperative consultation including FS of testicular lesions is 
infrequently performed, since the available diagnostic imaging 
techniques and serum tumor markers permit most neoplasia to be. 
diagnosed prior to orchiectomy. However, the number of cases of 
conservative surgical management is increasing in which the urol- 
ogist performs an intraoperative analysis of the testicular lesion. 
in order to be able to perform testis-sparing surgery. The possible 
reasons for intraoperative consultation are listed in Table 5.1 


GROSS CONSULTATION ON RADICAL 
ORCHIECTOMY SPECIMEN 


Clinical Background 
The vast majority of testicular tumors are germ cell neoplasia 
diagnosed preoperatively by clinical and imaging findings. They 
are treated by radical orchiectomy through the inguinal approach 
since the scrotal approach may cause tumor tissue contamination 
of the scrotal skin, which alters the pattern of potential nodal 
metastasis. The specimen may be submitted for intraoperative 
gross consultation to evaluate the surgical margins and documenta- 
tion of a gross tumor mass, FS of the tumor is often not requested 
since the diagnosis would not alter intraoperative treatment, 
Furthermore, in many nonneoplastic conditions, the lesion may 
be very extensive and completely destroys the testicular paren- 
chyma. That is why organ preservation is not considered and, 
therefore, FS evaluation is usually not needed, 
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Tante 5.1 Reasons for intraoperative consultation for testicular lesions. 


‘Gross consultation on radical orchiectomy specimen 
‘To evaluate surgical margins 
‘To confirm the presence of a testicular tumor 
Frozen section consultation for partial orchiectomy 
Tumor mass in prepubertal patients 
Nonpalpable asymptomatic incidental mass 
Mass suspicious to be benign neoplasms or of nonneoplastic natures. 
‘Synchronous bilateral germ cell tumors or unilateral germ cell tumor 
With a history of contralateral orchiectomy for germ cell tumor 
Gross consultation/frazen section of lymph node in retroperitoneal 
nodal dissection 
Frozen section/touch preparation of testicular biopsy for infertility 
Touch preparation in vasectomy reversal 


Specimen Handling 

The radical orchiectomy specimen consists of the testis, the sur 
rounding tunica vaginalis which is separated from the testis by 
а potential space, the epididymis, and a portion of the spermatic 
cord. The tunica vaginalis is composed a single layer of mes- 


othelial cells resting on the internal spermatic fascia, which is 
composed of connective tissue loosely attached to the scrotal 
wall. This loose attachment permits removal of the radical 
orchiectomy specimen by mechanical pulling of the spermatic 
cord through the inguinal canal. 

The surgical margin is the entire outer surface of the tunica 
vaginalis and the end of the spermatic cord. Since the tunica 
albuginea surrounding the testis is very resistant to tumor 
spread, tumor extension through the tunica albuginea to involve 
the tunica vaginalis surgical margin is extremely rare, The outer 
surface of tunica vaginalis is examined for tumor involvement 
and cut open to expose the testis. The testis is examined and 
bisected through a sagittal plane to expose the cut surface of 
the testis, the testicular mediastinum, and the epididymis. This 
should allow recognition of the lesion and its relationship to 
the surrounding structures including the surgical margins, but 
additional sections parallel or perpendicular to the original 
plane may be needed, 


Interpretation 
The status of the surgical margins should be obvious by gross exami- 
nation. If gross findings are equivocal, tissue may be submitted for 
FS, noting that contamination of these tissue samples by the blades 
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already used to section the tumor often occurs, and this should be 
prevented by using a new blade or taking the surgical margin before. 
sectioning the tumor. We recommend taking surgical margin first 
before opening the testis. Even when FS diagnosis of the lesion is not 
requested, it may be performed at the discretion of the pathologist 
їп selected cases depending on the gross and clinical features, since 
а specific diagnosis may permit allocation of fresh tissue for special 
studies (e.g., flow cytometry for lymphoma, cultures for infectious 
organisms, or cytogenetic profiling). 


FROZEN SECTION CONSULTATION FORA SPECIFIC DIAGNOSIS 
PRIORTO SURGERY FOR POSSIBLETESTIS-SPARING OPERATION 


Clinical Background 
Radical orchiectomy without FS consultation is the standard 
treatment for germ cell tumor. Even when the germ cell tumor is 
small, testis-sparing partial orchiectomy is по indicated (Fig. 5.1), 


Ficure 5.1 Endodermal sinus tumor, Microcystic and reticular patterns of 
an endodermal sinus tumor are seen in FS of a biopsy of a testicular mass 
in the planning for partial orchiectomy. However, the diagnosis of endo- 
dermal sinus tumor as revealed by FS requires radical orchiectomy. This is 
partly due to the fact that intratubular germ cell tumor is frequent in the 
adjacent testicular tissue, 


Figure 52 Organizing hematoma. (a) FS of a biopsy of a painful testicular 
mass in a 35-year-old man, showing a hematoma surrounded by fibrous 
tissue. (b) The tissue adjacent to the hematoma is composed of fibroblasts 
and small and large lymphoid cells, indicating a reactive process. Germ cell 
tumor can show extensive hemorrhagic necrosis, which must be differen- 
tiated from hematoma. The absence of necrosis, necrotic tumor cells, or 
Viable tumor cells after careful sampling favors hematoma, A trauma was 
not recalled by the patient, No additional surgery was performed. 
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chiefly due to the high frequency of intratubular germ cell neopla- 
sia in the remaining testicular tissue.!!*!" 

Asymptomatic nonpalpable testicular lesions are being inciden- 
tally recognized with increasing frequency. Although they can be 
germ cell tumors that require radical orchiectomy, some of them 
might be benign tumors or non-neoplastic lesions that can be suc- 
cessfully treated by partial orchiectomy. FS consultation may be 
requested in this context for a definitive diagnosis. These lesions 
may include (1) Tumors in prepubertal patients, about 60% of 
which are benign." However, about 13% of adult testicular 
tumors are benign, and these tumors may also benefit from testis- 
sparing surgery; (2) Nonpalpable testicular tumors detected by 
ultrasonography performed because of infertility, pain, or other 
symptoms; most of which are benign (Figs. 5.2 and 5.3);! and (3) 
Lesions, usually inflammatory or vascular in nature, which may 
mimic tumor, but may still be nonneoplastic by clinical or imaging 
findings (Fig. 5.4), 

As mentioned above, partial orchiectomy is not indicated for 
germ cell tumor. However, it should be considered in the treatment 
of synchronous bilateral germ cell tumors or unilateral germ cell 
tumor with a history of contralateral orchiectomy for germ cell 
tumor (1-5% of cases). Under these circumstances, rather than FS 
consultation, testis-sparing surgery should be followed by biopsies 
of the surrounding parenchyma for permanent sections. If an 
intratubular germ cell tumor is present, the testis may be irradi- 
ated, in which case fertility will be lost, but not potency." 


Specimen Handling 
There is no consensus on the way testis specimens for FS should 
be obtained and handled. 

The specimen may represent biopsies of the lesion and it should 
be entirely submitted for FS. Although hemorrhagic or necrotic 
areas should be avoided by the urologist, this type of tissue may 
represent a major component of the biopsy. These areas may also 
harbor microscopic foci of high-grade germ cell tumor components, 
such as embryonal carcinoma or choriocarcinoma, justifying the 
recommendation that the entire submitted specimen, regardless of 
its gross appearance, should be submitted for FS. 

If the tumor is small (<2 cm), the entire tumor with 2-5 mm 
grossly uninvolved parenchyma may be excised and submitted for 
intraoperative consultation." The entire surgical margin should 
be inked, followed by serial sectioning to identify the lesion and its 
relation to the surgical margins. Both lesional and surgical margin 
tissues should be submitted, taking in consideration of the gross 
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Pua 5.3 Testicular infarct. (a) On FS, the outer portion of the lesion is 
composed of virtually acellular hyalinized stroma and seminiferous tubule 
remnants. (b) The deeper portion of the lesion shows necrotic testicular 
tissue with intact architecture 


Ficun 5.4 Benign vascular tumor. For partial orchiectomy, a lesion was 
sent for FS evaluation. There are only dialted lymphatic channels with no 
tumor or granuloma, justifying testis-sparing surgery. 


Ficurt 5.5 Fibrous scardike tissue. This testicular lesion is thought to 
be benign and was excised by partial orchiectomy and submitted for FS, 
which demonstrates а dense collagenous scarike tissue with no tumor 
The arrows indicate residual seminiferrous tubules with Sertoli cells only. 
"Burntout" germ cell tumor is one of the differential diagnoses. However, 
the absence of intratubular germ cell tumor, as noted in this case, tends to 
negate this possibility 


appearance and the tumor size. Usually two sections are submitted. 
for FS. In some cases, touch-imprint cytology can be useful." 

Random biopsy of the remaining testicular tissue is usually per- 
formed айег partial orchiectomy (Figs. 5.5 and 5.6) to allow evalu- 
ation of the residual testicular tissue including the possibility of 
intratubular germ cell tumor. It is better to evaluate these biopsies. 
on permanent sections, rather than FS. 

If the FS is not definitive and the surgeon does not plan to excise 
the whole tumor before a definitive diagnosis is obtained, addi- 
tional biopsies of the lesion and biopsies of the grossly uninvolved 
areas should be submitted for permanent sections." 


Interpretation. 
The diagnosis of the lesions includes benign (including determina- 
tion of histological subtype if possible), malignant including sub- 
type if possible), or inconclusive lesion.” Distinguishing between 
benign and malignant lesions by FS is highly accurate (94.2-100% 
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Ficumt 5.6 Intratubular germ cell tumor (ITGCN). Submission of testicular 
tissue for FS diagnosis of ITGCN is usually not indicated. However, this 
type of FS may rarely occur since the identification of ITGCN may 

tate the diagnosis of germ cell tumor as implied in the case described in 
Fig 5.5. The FS diagnosis of ITGCN is problematic and is often deferred 
until permanent sections are obtained with ancillary immunostain. 
(a) Intratubular calcification may be associated with ITGCN, but a definitive 
diagnosis requires diagnostic tumor cells. (b) Seminiferrous tubules popu- 
lated by a quite uniform population of cells, some of which are atypical 
(arrows). These findings are suspicious but not diagnostic for ITGCN. 


being correct), but an inconclusive diagnosis is noted in about 
13.3% of сазев. 7 

Distinction between neoplasms is based on the cell types and 
growth patterns, which is often affected by FS artifacts. Thus, 
there are interpretation caveats in the context of FS, among which 
the following areas are highlighted: 

Homogeneous clear cell pattern: Seminoma is typically 
composed of clear cells, and the tumor cells display characteristic 
nuclear features (Fig. 5.7). However, in FS, tumor cells may 
resemble foamy histiocytes, which together with the interstitial 
lymphocyte infiltrates frequently observed in seminoma can be 
mistaken for inflammatory lesions (nonspecific, xanthogranulomatous, 
or Rosai-Dorfman disease)."*" For the same considerations, 


Ficure 5.7 Seminoma. (a) FS shows typical cytologic features of tumor 
cells: abundant but flimsy cytoplasm, large pleomorphic nuclei, and prom- 
inent nucleoli, The characteristic lymphoid cell infiltration is also noted. 
(b) These features (seminomatous cells and lymphocytes) are also obvious. 
їп a touch preparation. 
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inflammatory processes may also be interpreted as seminoma 
with a marked inflammatory reaction. Another testicular clear сей 
neoplasm that poses a differential diagnosis with the seminoma 
that shows a tubular growth pattern (tubular seminoma) is Sertoli 
cell tumor: The features that favor the diagnosis of Sertoli 
cell tumor include lack of mitosis, presence of nucleoli, and inter- 
stitial lymphocytic infiltrate, all of which are commonly seen in 

Granulomatous/lymphocytic components (Figs. 5.8-5.10): These 
are typically and frequently seen in seminoma. However, they 
rarely become so abundant to mask neoplastic cells, thus mim- 
icking nonspecific chronic or granulomatous orchitis.?! When 
the lymphocytic infiltrate is abundant, the differential diagnoses 
should include chronic orchitis, seminoma associated with a 
marked lymphocytic reaction, malignant lymphoma, and other 
lymphoproliferative processes." Observations that can assist in 
differential diagnosis are the presence of seminoma cells, either 
scattered or clustered; the presence of multinucleated giant cells; 
the status of the seminiferous tubules trapped within the lesional 
areas (either preserved or infiltrated by lymphocytes); and the 
presence of atypical intratubular germ cells in the surrounding 
testicular parenchyma. 

Teratomatous components (Figs. 5.11 and 5.12): The teratoma- 
tous component of a germ cell tumor has metastatic potential in 
postpubertal testes regardless of maturity, but it is benign in pre- 
pubertal testes." While this component displays subtle morpho- 
logical differences between these two age groups, it is the patient's 
age that is most helpful (usually less than 10 years of age for pre- 
pubertal teratoma and almost always between 20 and 40 years for 
postpubertal teratoma). Epidermoid cyst, which composed only 
of mature squamous epithelium and keratin, without skin adnexal 
structures, is benign regardless of the patient's age, and is a candi- 
date for partial orchiectomy: A correct FS diagnosis including dif- 
ferentiation against postpubertal teratoma (which requires radical 
orchiectomy) is crucial, Examination of the entire specimen and 
the adjacent tissue for intratubular germ cell neoplasia and other 
skin adnexal structures (which should be absent in epidermoid 
cyst) is recommended, "911 

Differential diagnoses of germ cell tumor subtypes: It is often 
unnecessary to make a definitive diagnosis of the histological 
subtype of germ cell tumors intraoperatively, since their treatment 
is the same. Furthermore, although seminoma, the most frequent 
type of germ cell tumor, can be diagnosed in FS most of the times, 
its morphological spectrum is broad and some variants may 
mimic the other types of germ cell tumor." 


8 Chronic orchitis. (a) FS of a biopsy of a localized testicular mass in 

-year-old man shows aggregation of small lymphoid cells. The differential 
diagnoses include chronic inflammation, seminoma, and lymphoma. (b, с): 
More biopsies were requested and they showed sclerotic seminiferous tubules 
separated by scattered small lymphoid cells, plasma cells, and benign spindle 
cells (probably fibroblasts). These features support the diagnosis of chronic 
orchitis. No additional surgery was performed. 
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шше 59 idiopathic granulomatous orclitis. (a) FS of a biopsy of an. 
ill-defined testicular lesion im a S7-yearold man showed nonnecrotizing 
granulomatous inflammation with a hint of ductulocentric distribution, 
Without recognizable residual seminiferous tubules. Among the diferent 
causes of granulomatous orchitis, this pattem suggests the possibility of idi- 
‘pathic granulomatous orchitis, rather than infectious or sarcoid etiology, 
in which the granulomatous inflammation tends to be interstitial and may 
show necrosis. (b) A granuloma with a multinucleated giant cell is noted. (e) 
Nonnecrotizing granulomas are sampled by touch preparation. Additional 
biopsy was requested for culture (which later showed no organisms). Because 
of the FS diagnosis, no additional surgery was performed. Idiopathic granulo- 
matous orchits is the most frequent mimicker of germ cell tumors 


FicuRe 5.10 Lymphoma. Radical orchiectomy in a 65-year-old man. The 
interstitium is expanded by monotonous lymphoid cells, In such a case, 
even when FS is not requested, it may be performed at the discretion of the 
pathologist since a diagnosis of possible lymphoma calls for submission of 
fresh tissue for flow cytometry. 


 Nongerm cell tumors: Among these tumors, the stromal tumors are 
the most frequent including Leydig and Sertoli cell tumors. The solid 
growth of uniform cells without nuclear atypia, with eosinophilic 
cytoplasm, and the absence of interstitial lymphocytes facilitate the 
diagnosis of Leydig cell tumor: Some authors report good results 
even with the touch imprints and scrape smear thanks to the presence. 
of cytoplasmic Reinke crystalloids, typical for this tumor type. 

Sertoli cell tumor also can be identified by FS.""" This type of 
tumor, however, is more difficult to distinguish from other neo- 
plasms since its clear cell cytoplasm and variable growth patterns 
may be shared by other testicular tumors. Rare sex cord stromal 
tumors include granulosa cell tumor, mixed and unclassified sex 
cord stromal cell tumors, 

The majority of these stromal tumors are benign. The malignant 
cases can exceptionally occur but it may not possible to identify 
them by morphological features alone, 


180 — FROZEN SECTION LIBRARY: GENITOURINARY TRACT. 


EELS 


ү? 


Ficure 5.11 Epidermoid cyst. An incidental testicular mass in a boy is 
excised by partial orchiectomy, Multiple samples submitted to FS show that 
itis composed only of a mature squamous epithelial lining and keratinous 
‘material in the cystic lumen. Adjacent uninvolved testicular parenchyma of 
prepubertal appearance is seen. No additional surgery was needed. 


Other benign tumors as adenomatoid tumor (Fig. 5.13)!" or 
cystic dysplasia of the rete testis, especially in children," must 
be considered in the differential diagnosis by FS. The vacuolated 
cytoplasm and the microscopic appearance of the cystic spaces 
and location of the lesions can help in the diagnosis, 

‘Metastatic Tumors: Metastatic tumors rarely appear as a primary 
testicular mass at presentation (except in the case of malignant lym- 
phoma), particularly in older age group, In patients with a clinical 
history of neoplasm elsewhere, any unusual morphology should raise 
the suspicion of a metastatic tumor. Distinction of these tumors from 
Sertoli cell tumor or neoplasia of paratesticular structures (rete testis, 
‘mesothelium, and epididymis) may be very difficult morphologically. 
In contrast, germ cell tumor can rarely mimic a metastatic carcinoma 
morphologically." These situations have not been studied from the 
point of view of intraoperative pathological diagnosis, but it is obvi- 
ous that the pathologist should report any unexpected aspect of the 
FS to the urologist, and both should then agree on the appropriate 
nature of the surgical intervention, 
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Ficume 5.12 Mature cystic teratoma. (a) A small palpable testicular mass 
ina 10-year-old boy was removed by partial orchiectomy. FS of a portion 
of the tumor shows cystic spaces lined by mature squamous epithelium. 
Skin appendages (arrows) are also noted, raising the possibility of a mature 
cystic teratoma (which requires radical orchiectomy) rather than epidermoid 
cyst. (b) Additional tumor tissue sampling shows mature gastrointestinal 
wall and lymphoid tissue, diagnostic for mature eystic teratoma, Radical 
orchiectomy was then performed, 


GROSS CONSULTATION/FROZEN SECTION OF LYMPH 
NODES IN RETROPERITONEAL NODAL DISSECTION 


Clinical Background 

The indications for retroperitoneal lymph node dissection in the 
treatment of germ cell tumor are variable. It may be performed for 
accurate staging for a nonseminomatous germ cell tumor without 
clinical nodal metastasis, before planning adjuvant chemotherapy. 
In nonseminomatous germ cell tumor with clinical evidence of 
nodal metastasis, the metastasis is usually treated with neoadju- 
vant chemotherapy, followed by retroperitoneal lymph node dis- 
section if there is still residual tumor mass even when the serum 
markers normalize. The disadvantage of the radical lymphadenec- 
tomy is a loss of potency in 40-90% of patients. The risk of limited 
lymphadenectomy is tumor relapse. Because of these reasons and 
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Trump 5.13. Adenomatoid tumor. (a) А 1.2 cm incidental “scrotal mass” 
in a 26-yearold man was excised with a thin rim of surrounding tes- 
ticular tissue. The tumor is composed of cords and islands of tumor cells 
separated by edematous stroma. FS also shows that the tumor abuts the 
surgical margin, but in view of a benign tumor, the urologist elected to 
preserve testicular tissue, rather than additional excision, (b) Elongated 
cords of benign tumor cells surrounded by thickened basement mem- 
brane. Although adenomatoid tumor may display several different growth 
patterns, creating potential confusion with other tumors in testis or para- 
testicular organs, the features shown here are diagnostic for adenomatoid 
‘tumor, which permits testis sparing surgery. 
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the observation that nodal spread of germ cell tumor is orderly 
(without "skipping" lesion), the surgeon may submit some lymph 
nodes for gross or FS consultation in order to determine the extent. 
of retroperitoneal lymphadenectomy. 


Specimen Handling 
Frequently only gross consultation is needed. If multiple nodes are 
submitted, the biggest or grossly suspicious one should be submit- 
ted to FS. Rapid immunohistochemistry as an adjunct to FS has 
been reported but is not practical or helpful," 


Interpretation. 
FS report should first indicate whether metastatic tumor is present, 
If it is present, the type and the relative amount of the germ cell 
tumor components should be reported as well. If the lymph node. 
is abnormal, but the grossly abnormal areas are totally necrotic 
or fibrotic without viable tumor component on FS, the findings 
should be reported to surgeon as a provisional diagnosis and the 
final result should be deferred until permanent sections, which 
may reveal focal viable tumor cells. The metastatic tumor may 
rarely show sarcomatous or carcinomatous transformation, which 
portends a poor prognosis. 


FROZEN SECTION/TOUCH PREPARATION OF TESTICULAR 
IOPSY IN THE CONTEXT OF MANAGEMENT OF 
INFERTILITY 


Clinical Background 
Absence of spermatozoa in the semen (azoospermia) is present in 
10-15% of infertile men. It may be due to intrinsic pathological 
changes of the testicular tissue or obstruction of the semen outflow 
tract but with normal spermatogenesis. Differentiation between 
these conditions, which is possible by testicular biopsy and its 
touch preparation, is obviously important since microsurgical cor- 
rection of the obstruction is often successful. Microsurgery may be 
attempted afier the biopsy results, or during testicular biopsy. In the 
latter situation, intraoperative consultation is requested. 4*5 

Since only 20-40% of couples conceived after microsurgery in 
spite of a patent rate of 60-80%, there is recent attempt to obtain. 
sperms from testis or from various locations in the semen outflow 
tract during the operation, and save them by cryopreservation for 
possible future in vitro fertilization. The same consideration is 
true for vasectomy reversal. The role of intraoperative consulta- 
tion in this context is evolving. "7 
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Fiure 5.14 Normal spermatogenesis (a) A well-prepared touch preparation 
displays Sertoli cells with abundant cytoplasm, open chromatin, and large 
nucleoli (solid arrows); primary spermatocytes with a characteristic chro- 
‘matin pattern (open arrows); and several spermatozoa (box). Although not 
clearly visible in this picture, fine details of the spermatozoan including their 
tails can be appreciated in touch preparation. Other germ cells such as sper- 
‘matids can also be seen (arrow head). The smear is characteristically cellular 
(b) These fine detail are lost in another smear from the same biopsy that 
is overstained, Germ cells are particularly susceptible to this type of artifact. 
‘This intraoperative touch preparation in the course of surgical management 
for azoospermia suggests an obstructive cause, allowing for immediate micro- 
surgery to proceed 
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Specimen Handling 
One or more testicular biopsies by open or transcutaneous 
approach are submitted. Before submitting each of them for 
FS, touch preparation should be made. Touch preparation is 
essential since it allows the recognition of different testicular 
cell types including fine details such as the tail of spermatozoa, 
which may be difficult in even the best FS." Since the biopsy 
is often small, there is temptation to touch the biopsy on the 
glass slide several times before fixation. This practice is discour- 
aged since drying artifacts seem to develop more quickly and 
cause more morphological distortion in testicular tissue than 
or other tissue types. This consideration is also true for FS 
preparation. Although a rapid Romanowsky stain (diffQuik) has 
been proposed, it does not offer any advantage over the routine 
H&E stain. 


Interpretation 
The biopsy/touch preparation findings are complementary and 
may show one of four following patterns: normal spermatogenesis, 
hypospermatogenesis, maturational arrest, and "Sertoli cell-only 
germinal aplasia (Figs. 5.14-5.17). However, perhaps the only 
finding that needs to report is whether there are numerous 
morphologically normal spermatozoa, which suggests the possi- 
bility of obstructive azoospermia, potentially amenable to immediate 
microsurgical correction," 


EXAMINATION OF THE VASAL FLUID DURING VASECTOMY 
REVERSAL 


Clinical Background 
‘Vasectomy reversal may be achieved by different surgical procedures 
including vasovasostomy and vasoepididymyostomy. The choice 
of the surgical procedure, as well as the chance of successful 
restoration of fertility, may depend on the quality of the vasal fluid, 
which is obtained during the procedure and may be submitted for 
intraoperative consultation," 


Specimen Handling 
The submitted vasal fluid should be put on a regular glass 
slide, coverslipped, and examined for spermatozoa. If the 
submitted vasal fluid has a thick creamy consistency, it 
should be diluted with normal saline before examination. 
After the diagnosis is rendered, the coverslip is removed and 
the slide is fixed in alcohol for routine H&E staining for 
permanent examination, ч" 
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Ficure 5.15 Maturational arrest. (a) FS of a testicular bioy 
36-year-old man with azoospermia shows that the seminiferous tubules 
are populated mostly by Sertoli cells (boxes). Primary spermatocytes 
(arrows) are also seen; other types of germ cells of undetermined 
mature (perhaps due to FS artifact) are also present. However, there 
are по spermatozoa. (b) High power view for better cytologic details. 


Еш 5.15 (continued) (c) The corresponding touch preparation shows 
the same cell types. 


Еш 5.16 “Sertoli cell only". (a) FS of the left testicular biopsy in a 
41-year-old man with azoospermia shows a seminiferous tubule populated 
virtually by Sertoli cells only. Incidental prominent arterial wall eosinophilic 
deposition is noted (Am), the nature of which is not obvious on FS. 
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Еш 5.16 (continued) (b) The corresponding permanent section con- 
firms the “Sertoli cell only’ morphology and demonstrates amyloid (Am) 
in the vascular wall. The right testicular biopsy shows similar changes. (e) 
The touch preparation shows only abundant Sertoli cells, forming loose 
clusters. (d) The Sertoli cells show characteristic features including abun- 
dant cytoplasm, round or ovoid nuclei, fine chromatin, and prominent 
nucleoli. The intraoperative findings suggest that azoospermia is of tes- 
ticular origin, and microsurgery on semen outflow tract is cancelled, 
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Ficure 5.17 “Sertoli cell only" (a) Drying artifact in а smear prepared from 
the same biopsy as in Fig. 5.16 results in a marked loss of cellular details, 
(b) The cytoplasm of Sertoli cells is flimsy and can be lost during touch 

ion of nuclear details. (e) Cells with drying 
ind cytoplasmic loss. They are probably Sertoli cells but cannot be 
definitively identified as such. 


5.63 Interpretation 
The finding may be categorized as: Grade 1 = mainly normal 
motile spermatozoa, Grade 2 = mainly normal nonmotile sper- 
matozoa, Grade 3: mainly sperm heads, Grade 4 = only sperm 
heads, and Grade 5 = no sperm. These findings may help with the 
surgical approach. For example, the 2008 practice guideline from 
the American Society of Reproductive Medicine suggests that vas- 
ovasostomy is performed for Grade 1-4 cases, whereas for Grade 
5 cases, the choice between vasovasostomy and vasoepididymyos- 
tomy depends on other intraoperative findings." 
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inguinal approach, 137 
mechanical pulling, 138 
surgical margin status, 138-139 
RCC, See Renal cell carcinoma 
RCC with extensive cystic necrosis, 
37,38 
Reactive atypia, inflammation, 134 
Reactive hyperplasia уз. squamous 
cell carcinoma, 101 
Renal allograft dysfunction, 49 
Renal cell carcinoma, 1 
additional surgery, 3 
diagnosis and histological 
subtypes, 7 
chromophobe RCC, 12 
clear cell, high nuclear grade, 8 
clear cell, low grade, 9-10 
clear cell, low nuclear grade, 8 
mucinous spindle and tubular 
cell carcinoma, 11 
papillary RCC, type 1, 10 
differential diagnoses, clear cell 
RCC, 11, 13,14 
FS evaluation, 3 
gross appearance, 6 
histological types, differential 
diagnosis, 4-5 
Renal lymphoma, 7 
Renal malakoplakia, 13 
Renal mass, FS definitive diagnosis 
clinical backeround, 3, 7 
interpretation. 
angiomyolipoma, 17-20, 22-25 
chromophobe RCC, 16-17 
diagnosis of RCC and, 7, 11 
differential diagnoses, 11, 
13-14 
oncocytoma, 16-17 
specimen handling, 7 
Renal pelvic urothelial carcinoma 
differential diagnoses, 29 
preoperative diagnosis, 25 
Renal tumors, 43 
partial nephrectomy, 35 
radical nephrectomy treatment, 1 
in VHL syndrome, 44-45 
Retroperitoneal liposarcoma, 24 
Romanowsky stain (difQuil), 155 
Rosai-Dorfman disease, 144 
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s 
Sarcomatoid carcinoma, 108 
Sclerosing adenosis, 133 
Seborrheic keratosis (SK) 
irritated, of penile skin, 112 
vs, well-differentiated squamous 
cell carcinoma, 108 
Seminal vesicle, 135 
Seminoma, 144 
Sertoli cells, 143, 154, 156-159 
Sertoli cell tumor, 149 
Solitary fibrous tumor, 23 
Spindle cell tumors, 20 
Spring-loaded biopsy devi 
‘Squamous cell carcinoma. 
basaloid, 100, 108, 113 
FS diagnosis of nodal 
metastasis, 113 
invasive, 101, 106-110 
metastatic poorly 
differentiated, 114 
‘moderately differentiated, 107 


papillary, 96 

penile, 113 

positive surgical margins and 
recurrence, 95 


reactive hyperplasia vs, 101 
variants of urothelial 
carcinoma, 83 
verrucous, 105-106. 
well-differentiated, 96, 104 


т 
Testicular biopsies, 155 
Testicular infarct, 142 
Testicular lesions 
asymptomatic nonpalpable, 141 
frozen section (FS), studies, 137 
dense collagenous fibrous 
scarlike tissue, 143 
testicular infaret, 142 
FS consultation, defini 
diagnosis, ТАТ 
interpretation caveats 
germ cell tumor, differential 
diagnoses, 146 
granulomatous/lymphocytic. 
components, 146 


homogeneous clear cell 
pattern, 144, 146 
metastatic tumors, 150 
nongerm cell tumors, 149 
teratomatous components, 146 
intraoperative consultation 
indications, 138 
lesion diagnosis, 143-144. 
neoplasmic distinction, 144 
‘Testicular mediastinum, 138 
Testicular tumors, 137 
Testis-sparing partial 
orchiectomy, 139 
Testis-sparing surgery, 142 
Total nephrectomy, 16 
Tuberous sclerosis, 35 
Tumors, prepubertal patients, 141 
Tunica albuginea, 99, 138 
Tunica vaginalis, 138 


v 
Unilocular cystic papillary RCC, 39 
Ureteral urothelium. See also 
Radical eystectomy/ 
eystoprostatectomy 
low-grade dysplasia, 68 
reactive atypia, 73, 74 
Urothelial carcinoma, 62 
bivalving nephrectomy 
specimen, 26 
cells forming papillary 
structures, 27 
collecting duct RCC, 26 
eosinophilic appearance, 28 
frozen section for clinically 
suspected, 25 
FS evaluation, 25 
interpretations, 28-29 
nephroureterectomy 
specimen, 26 
specimen handling, 26 


pelvic lymph node with 
metastatic, 91 
penile urethra, 96 
spindle and cuboidal cells, 27 
Urothelial neoplasia, 62 
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у 
Vasectomy reversal, vasal fluid 
examination, 155-159 
Vasoepididymyostomy, 155, 159 
Vasovasostomy, 155, 159 
Verrucous squamous cell 
inoma, 105-106 


von Hanssemann histiocytes, 14 
von Hippel-Lindau (VHL) 
disease, 35 


x 
Xanthogranulomatous 
pyelonephritis (XGP), 13-16 


